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	À¥�´&��»«&¾�¸º´&�º·)¸º¨»¦ª¨^»¦ª®�¼ �"!Í¥����P¸À���	ðÈ¢ ë Ë�´�¦ª§
���ÌéÙÊÕµ ¯P¼R´&µÉ��¼S½�¥�ý ï 	$#P«&«&´&�P·�°²��»¦R®�¼b¥P�Q��¸Áä ·�®�«³¸±¬R¾º¼R°²��b¨^¬bÂÑëÍ«&«Ò�P¨^��¼¡ÊÕ�¡Ç ®�¼ÖµÉ´³¸�ÊÕ�¡Ç ¬S¯1¨^»¦R¼ª��«M/§P���º�P¨^«³¬Ö��¼S¨
®�Ô�¦/�Q´&�P¨J¸±¬S´&µ(¾P«�¦ª���P¨b®�¾P¬R«�½�Â

ê



�pMOqZ}bc�I 4 ~±¢E§P¨ Ú !Ü ~á ¯1¨^¼ ¯º´�ì�¨b«Ü°²®�¼ �	ÿ��Q¼R´&¨»¦w½ ®�°E´&µ¶�Q·�´&�P·Á¬S¯1¨^»¦ª¼S®�µÉ¨»¦ª¨b¼ �Q¯P¯º¼R®f��/§º¨J¬3®�� Ú&% £�¢�°i¼R®�µ
ß ¨^�P�º¨b¦S¦'�ÕèQâ�â�â��vÂÏë¤«&«"®�ÔP¬R¨b¼SÿQ�Q¦ª´&®���¬E¨»ì�¦ª¨b��¸À®Jÿf¨b¼-¦ª§º¨)(ÌÊÕÔP���P¸M¥º����¸©��¬R¬S¾Pµ�¨È���©®�ÔP¬S¨^¼SÿQ�Q¦R´&®��À¦R´&µÉ¨È®�° ï â ¿ ¬bÂ
¢Ö§º¨)�w Ï¢Í£Ì®�Ô�¦/�Q´&��¬Ð¬S¯1¨^»¦ª¼R�À°²®�¼È¨bÿ�¨^¼¡½Á¯P´�ì�¨^«~´&�Î¦R§P¨*#º¨^«³¸��Q¦¿¦ª§P¨(¬S¦ª�Q¦R¨J¸�¼S¨J¬S®�«&¾�¦ª´&®��MÂ ¢Ö§º¨(�¡ ~¢¤£Áb¾º¼Sÿ�¨(°²®�¼
î,+ ç�â�â�´³¬¤°²®�¼Í¦R§P¨C¸�´³¬R¯�¨^¼R¬R¨^¸Ì�¡ ~¢¤£±®�¯º¦R´&®��M¥"���P¸Á��¬R¬S¾PµÉ¨^¬�¦R§P¨C��¸P¸º´�¦R´&®��Á®�°Ñ�¶¯º¼R´³¬Sµ ´&��b®�«&«&´&µ¶�Q¦R¨J¸Á¬S¯���b¨
���P¸��©¬S«&´�¦+�N¦Ð���Î´&µ¶�Q·�¨ ¯P«³���º¨�ÂÐ¢E§P¨(µÉ��¯P¯º´&�P·À¸º´³¬S¯1¨b¼ª¬S´�ÿf¨)¬S¯�¨J»¦R¼R®�µÉ¨b¦R¨^¼Í´³¬Ð¬R^�Q�P�º¨J¸Á®Jÿf¨b¼Ð�¶��¾PµCÔ1¨^¼-#P¨b«³¸
®�°Üÿ�´&¨bË ¬S¨b¦S¦ª´&�º·f¬b¥ñ��¬R¬R¾ºµÉ¨J¸�¦ª®	Ô1¨�¨Jûô¾P��«Ï¦ª®±¦R§P¨���¾ºµ(Ô1¨b¼+®�°E¬S¯1¨^»¦R¼ª��«9ª§����º�P¨b«³¬3��bûô¾P´&¼S¨J¸ Ôf½Î¦ª§º¨)¦ª¾P�P��Ôº«&¨
#P«�¦R¨^¼È^�QµÉ¨^¼R�º¥"���P¸Ì¦ª§�¾P¬Í¦ª§P¨»½Ì§��Jÿ�¨C¨Jûô¾P��« Ú !9 ÏáCÂ"¢Ö§P¨(¬S´&�P·�«&¨)¬S¨b¦S¦ª´&�P·À¸º´³¬S¯1¨b¼ª¬S´�ÿf¨(¬R¯�¨Jv¦ª¼R®�µÉ¨b¦R¨^¼¤��bûô¾P´&¼S¨J¬¬S¯1¨^»¦ª¼R�)°²®�¼Í�¶¬S´&�P·�«&¨3¯1®�´&�ô¦R´&�P·PÂE¢E§P¨ ¬R��µ�¨ Ú !Ü ~áÛ«&¨bÿ�¨^«�´³¬¤��/§º´&¨bÿf¨^¸	Ôô½±�)¦ª¾º����Ôº«&¨'#P«�¦R¨^¼¤^�QµÉ¨^¼R�)´&°Ï�Q«&«Ò¦ª§º¨
´&�ô¦R¨^·�¼ª�Q¦R´&®��	¦R´&µÉ¨+´³¬Í¸º¨»ÿf®Q¦ª¨J¸À¦ª®É®�Ô�¬S¨^¼¡ÿ�´&�º·¶��¬R´&�º·�«&¨+ËE�Jÿ�¨^«&¨^�º·�¦R§ÒÂÜ¢Ö§P¨3¸�¨b¦ª¨^»¦R®�¼�¯1¨b¼R°²®�¼Rµ¶�Q��»¨Ð¯���¼R��µÉ¨»¦ª¨b¼ª¬
��¼S¨�ê ï ä ¨/.Î¼Sµ¶¬-¼R¨J��¸©�P®�´³¬R¨Ð¯�¨^¼E¼R¨^��¸M¥�â�Â ï ¨/.Î¬�. % ¸º��¼RöÀ»¾P¼S¼R¨^�f¦JÂÑ¢Ö§P¨¿¦ª´&µ�¨Ð¯�¨^¼E¼R¨J��¸º®�¾º¦�´³¬���¬R¬R¾ºµÉ¨J¸É¦R®)Ô�¨ï â(¬bÂ
^CB<�1 Úh]INc�[�Y\c�VgdjPsL�IaIQ�w}sMOuedjkOIQPSR�R�Y�R�GUdeRpY\[sR�GbI$rbMXK�hiIQc�K�MOu\I�K�h]IQL�R�c�YZVtINR�INcNy/zU}bR�[�YjcpINu\INc�x�hUM _JIQkSMXP�R�GbI
TsIQkXrvYj[]uwMOIN�m�1�bY\c�R�GbIHhU}bc�h]YZK�I,Yj[]YjzsR�djMXPbMXPbq�L�YZVthUkOINR�I$K�hiI�L�R�c�d�[�Yjc1INu\INc�x�hUM _JIQkbMXPªR�GJI,TsIQkXrvYj[]uwMOIN�my
R�GJI�¯�1F�f�K�}JzUK�R�djPSR�M�djkXkOx|YZ}bR�hiIQc�[�Y\c�VtKmz]YjR�G¨R�GbI�R�}sPUdezskOIgTUkOR�INcªdjPbr¨R�GJI�rsMXK�h]INc�K�MOu\IgK�hiI�L�R�c�YZVtINR�IQc
}sK�IQr+MXP+Vgd/hshUMXPbqWVtYJrJIZ�

�bY\c�º10 ¦ �Q¢�2 y�R�GJIªc�IQk�deR�MOu\IQkOx�zsc�MOqZGSR�K�YZ}bc�L�I�K�c�I��S}sMOc�IQr�[�Y\c�qjYwYJr(fJ^�°õMXVthUkOx?R�GsdeR�VgdjPSx?TsIQkXrsK
Y\[�MXPSR�INc�IQK�RHR�Y�^�`mfJFÍ��MXkXk�YZPbkOx�GUd�u\I�deziYZ}bR �Q¢ 2 R�dec�q\INR�K$h]INc�TsIQkXr?Y\[puJMOI������P+R�GsMXK,K�MOR�}sdeR�MOYZP�yUMOR,MXK
PbY\R�PJI�L�IQK�K�dec�x�R�Y�Y\zsR�djMXP{K�h]IQL�R�c�dW[�Y\c�INu\INc�x�hUM _JIQk�MXP�R�GbI�TsIQkXr{Yj[�uJMOI��m� ² GZxwzsc�MXr|dehbhsc�YSdeL�G¡l�I\� qU�Xy
ßaININc �Q�j�Z4 o�ys��GsMXL�G�R�de�jI�K�djrbuedjPSR�deq\I�Y\[�R�GbIDz]IQK�R�[�I�deR�}Jc�IQK�Y\[<djkXk�Yj[�R�GbIv§ £ r|MXVgdeq\MXPbq�dehshsc�YSdjL�GbIQKNy
MXK�R�GbI�L�YZV�zUMXPUdeR�MOYZP�Y\[�djP�Y\zb«¬I�L�R�MOu\I�hsc�MXK�VÃ��MOR�G?djP?¯��F�fi� ² c�IQk�deR�MOu\IQkOxWVtYwrbIQK�R$rsMXK�h]INc�K�MOY\P?djL�c�YZK�K
YZPbItrbMXVtIQPsK�MOYZP|Y\[�R�GbItMXVgdeq\IDhUk�djPbItK�INc�u\IQK�R�Y?c�IQrs}bLNIvR�GbItK�h]IQL�R�c�dek�zidjPsrJhidjK�KmdjLNL�INhsR�dePsL�IvR�GUdeR�MXK
MXPSu\Y\kOu\IQr�MXP�R�GbI�PbY\MXK�I�R�INc�Vâ[�Y\c	R�GbIa¯��F�fi�N��MOR�G�d,K�kXMOR�deR�dePmMXVgdeq\I�hsk�djPbI\y�R�GJI�hUdjPsL�Gbc�Y\VgdeR�MXL1Y\}bR�hU}JR
Y\[]R�GbI�¯��F�f��$Y\}skXrvxJMOIQkXrvR�GJI�K�djVvIHc�IQK�}skOR�K<djK�djPvY\c�rsMXPsdec�xDhsc�MXK�V K�h]IQL�R�c�YZVtINR�INcQye��GbMXkOI,R�GJI��sY\}bc�MOINc
R�c�djPsK�[�Y\c�VtIQrÔMXPSR�IQc�[�INc�Y\q\c�djVWKm�$Y\}skXr�IQPUdezskOI+Vª}sL�G�GsMOqZGbINctK�h]IQL�R�c�dek�c�IQK�YZkX}bR�MOYZPÔdeRvVª}sL�G�c�IQrs}sL�IQr
^CB<�1 D�UF$GbI�ºõ¦Ó§ ¢\¢ K�INqZVtIQPSR�Y\[�R�GbIm��F�f�LN}bc�u\I�MXP?�pMOqU� 4 MXK$[�Yjc$R�GsMXKHGZxwzsc�MXr�L�YZPbTsqZ}Jc�deR�MOYZP�ysdePsr
L�Y\c�c�IQK�hiYZPsrsKHR�YtR�GbI�djrsrsMOR�MOYZP�Y\[1deP{º8Ö�ê ¢j¢ rsMXK�h]INc�K�MXPbqthsc�MXK�VÙdjPsr�dª[�YJLQdjk�hUk�djPJImVgdjK����

F$GbI|LN}bc�u\IQKW�$Y\}skXráujd/c�xáK�kXMOqZGSR�kOxÔrJIQhiI�PbrsMXPbq¡YZPáR�GbI|L�GbYZMXL�IQKW[�Y\cWR�GbI|rbINR�IQL�R�Yjcgh]INc�[�Y\c�VgdjPsL�I
hidec�djVtINR�INc�KgdjPsráK�xJK�R�IQVãIN�gLNMOIQPsL�x�uedjkX}JI�KN�ÛD�K�MXPbq¨R�GbI{^�`mfJF±rbINR�IQL�R�YjcWh]INc�[�Y\c�VgdjPsL�I+qjYSdjkXKv[�Y\c
c�I�djr´PbY\MXK�I�dePsr¡rUdec��(LQ}Jc�c�IQPSRNy�MXPsK�R�I�djr¨Yj[HR�GbI�LN}bc�c�IQPSR�h]INc�[�Yjc�VgdjPbLNIguedjkX}JI�KNy��$YZ}skXr¨MXVthsc�Y/u\IWR�GbI
K�IQPsK�MOR�MOuJMOR¯xÔY\[�R�GbI|R�}sPUdezskOI|TUkOR�INcNyHR�GJIArsMXK�h]INc�K�MOu\I|K�h]IQL�R�c�Y\VtINR�INcQy,djPbrÓR�GbI�rbMXK�hiIQc�K�I�rÞ¯��F�f]y�zU}bR
hsc�YJrs}sL�IQK,kXMOR�R�kOI�L�GUdjPbqjImMXP?R�GbI�¯�1F�f]�

�PgL�YZPsLNkX}sK�MOYZP�yZR�GJI�dezsMXkXMOR¬xDY\[	dmK�MXPbq\kOI�MXPbK�R�c�}sVvI�PZRQySL�YZVvh]YZK�IQrWY\[	d�TUkOR�INc<��GbINIQknyZhsc�Y\q\c�deVWVgdezUkOI

�



�pMOqZ}bc�I+§b~ÎÝÁ¨b¼R·�¨J¸¹°²��´&�ô¦(·f��«³�Nì�½¹b®�¾P�ô¦ª¬(°i¼R®�µ439����¨b¦��Q«�Â5� ï ����é��3°²®�¼�6 7 è�ä�ó���ë ß ¥ ß ¨^¼ª¬S§P��¸�½@¨b¦���«
� ï ����é
� °²®�¼8( 7 èNøºó9�Îë ß ¥Ñ¢Ö§P®�µÉ¯�¬S®���¨»¦É��«'� ï ���/�
� °²®�¼86 7 è�é�óåéÎë ß ¥Ñ���P¸;:¿áÈ  Ê¡£1ÂÏ¢Ö§º¨Ì¸º�Q¦/�Î§P�Jÿ�¨
Ô1¨b¨^��b®�¼S¼R¨^»¦ª¨^¸Á°i®�¼¿´&�Pb®�µÉ¯P«&¨»¦ª�P¨^¬R¬¤��^»®�¼R¸º´&�P·É¦ª®À¢Ö§P®�µÉ¯�¬S®��Á¨b¦Ð�Q«�Â ß ¨»½f®���¸<( � è�ýôó ä�ë ß ¦ª§º¨(¸º�Q¦/�¶��¼S¨
¯P«&®Q¦R¦R¨J¸���¬9�+¸º��¬S§P¨^¸�«&´&�º¨Í®�¼Ñ®�¯1¨b�É¬S½�µ(Ô1®�«³¬Ï´&��¸º´³b�Q¦R´&�P·+Ë�§P¨^¼S¨�¾P��»¨^¼¡¦/��´&�f¦ª´&¨^¬9��¼S¨¤¬S´&·��P´=#P^�Q�ô¦"�?> + ÷Üè/�~¸º¾P¨Ö¦R®
¬Sµ¶��«&«@#P¨^«³¸Ì®�ÔP¬R¨b¼Sÿ�¨J¸ÌÔô½ Ú �RÓEÝ�ðÐ£1¥�¯º§P®�¦R®�µÉ¨»¦ª¼S´³+¨^¼S¼R®�¼R¬b¥"���P¸Á¬¡¦/�Q¦R´³¬¡¦ª´³^�Q« ¨b¼R¼S®�¼ª¬bÂÍ¢Ö§º¨ �¡ ñ�¡Ç¿£ �A� î � ï â
¦ª§º¼R¨^¬R§º®�«³¸º¬�°i®�¼�¸º¨^¨b¯	¨bì�¯�®f¬S¾P¼S¨J¬'� ï â ¿ ¬B�E�Q¦¤î � ï ¥1äô¥C� ï â�â)�N¦"( ��¼R¨Ð´&��¸�´³^�Q¦R¨J¸±Ôô½¶¦ª§º¨ ¸º��¬S§P¨^¸±«&´&�º¨J¬bÂ

[�YJLQdjk\hUk�dePbIaVgdjK���y�rsMXK�h]INc�K�MOu\I<hsc�MXK�V+yedjPsrDÁ{MXL�GbIQkXK�YZP�MXPSR�INc�[�INc�YZVtINR�INcQyQR�Y�rbIQkXMOu\INc	R�GbI�h]INc�[�Yjc�VgdjPbLNI<Y\[
d���MXrbI�TsIQkXrgrsMOà�c�djL�R�MOYZPWkXMXVWMOR�I�rtL�deVtINc�db�wd�VvYJrbINc�deR�I�c�IQK�YZkX}bR�MOYZP�yZ[�}skXksTsIQkXr�MXVgdeq\MXPbq�K�h]IQL�R�c�Y\VtINR�INcQ�
djPsrWd�GsMOqZGvc�IQK�Y\kX}bR�MOYZP�y\Vª}skOR�M £ Y\zs«¬IQL�R1K�h]IQL�R�c�YZVtINR�INcNyZVgd/�\IQK<¯��¯°�fvd�L�YZVth]IQkXkXMXPbq�L�GbYZMXL�IH[�Yjc<^�`mfwF��
�PtR�GbI,c�I�K�R1Y\[]R�GsMXK�K�I�L�R�MOYZP�ye�$I,K�GbY��áR�GUd/R�¯�1¯°�fªMXK���I�kXk £ VWdeR�L�GbIQrDR�Y�R�GJI�^�`�fJFáK�LNMOIQPsL�IHq\YZdjkXKN���´I
Tsc�K�R�LNY\PsK�MXrbINc�R�GbI�^�`�fJFÓK�LNMOIQPsL�I�R�GJI�VvI�KNySrsMXK�LN}sK�K�MXPbq�R�GbIQMOcaK�LNMOI�PZR�MOTULHc�IQ�w}bMOc�IQVtIQPSR�K<MXPWR�GbI�L�YZPZR�I�_JR
Y\[�¯��¯°�f¨L�d/hidezUMXkXMOR�MOI�KN�?�¨I�R�GJI�P�K�}sVtVgdec�MEDNIgR�GbI�c�IQK�}skOR�KDYj[,YZ}bcªdjPUdjkOxwK�MXKmY\[HR�GJI+^�`mfJFÃ �IQK�MOqZP
°HIQ[�INc�I�PbLNIWÁ|MXK�K�MOYZPáln �°�Á(o�~�¯��¯°�fAL�deP¨LQdec�c�x|YZ}JR�R�GJI�å�æiç�è�é�å�^�`mfJF  �°�Á MXP�K�MOq\PsMOTULQdjPSR�kOx|kOIQK�K
R�MXVvI�R�GUdjP?IQK�R�MXVgdeR�IQr�[�Y\cHR�GbI�ìadec�rsK�R�MXL���&fJ¯Á l¬í 4 � îJo��

F �  FH%�0c]ê!ih7k4huL #&L*G
~@!�W45un M$hzW�L W&q �"#(57#IH�h706A
FHGJIAL�Y\c�PbINc�K�R�YZPbI�Y\[m^�`mfwF)A K�K�LQMOIQPSR�MOTUL{VtMXK�K�MOYZPáMXK�MOR�Kgq\YSdjkHR�Y�}sPsrbINc�K�R�djPsrØR�GbI|[�Yjc�VgdeR�MOYZPÓdePsr
INu\YZkX}bR�MOYZP{Y\[aR�GbItqZdjk�d/_Jx�h]YjhU}sk�deR�MOYZP��m��MOR�G�MOR�K�kOY��³zidjL��wq\c�YZ}sPsr�djPsr(GbMOqZG�K�IQPsK�MOR�MOuJMOR¯x\y	^�`mfJF MXK
}sPsMX�S}bIQkOxAh]YZK�MOR�MOYZPJI�r(R�Y|MXPSujI�K�R�MOqSdeR�IvR�GbIg[�Yjc�VgdeR�MOYZP�Y\[�R�GbIgTsc�K�R�qSdek�d/_Jx|[�c�deqZVvI�PZR�KNy�R�GJI�MOc�q\c�Y��,R�G
l�zSx¡VtINc�q\MXPbqJomMXPSR�YAqSdjk�d/_JMOI�KNy�djPsr�R�GJI?K�}JzUK�I��S}bIQPSRtL�GbIQVWMXLQdjk�djPsrÔrbxJPsdjVWMXLQdjkaINu\Y\kX}bR�MOYZP¡MXPSR�YAR�GbI
��}JzszUkOI�K�IQ�w}bIQPsL�ImR�GUdeRH�$I�Y\zUK�INc�ujI�deR,R�GJImhsc�IQK�IQPSR,INh]YwL�G���F$GbIQK�ImK�LNMOIQPsL�I�qjYSdjkXK�d/c�I�djrsrbc�IQK�K�IQr?zwx
Tsu\I�L�YZPZu\IQPSR�MOYZPsdjkUMXVWdeqZMXPbqDdePsr�K�hiI�L�R�c�YZK�L�Y\hUMXL�K�}bc�u\INxJK�l�hsc�Y\h]YZK�IQrgzwxW®	MXkXkOxvINR�djkn� omMXPgR�GbI� �°�Á¥YZP
R�GJI�Â�c�MOqZMXP�djPsr B1u\YZkX}bR�MOYZPgY\[�`�djk�d/_JMOI�KN�1FHGJI�K�}bc�u\INxJKaR�dec�q\INR�c�IQk�deR�MOu\IQkOxtk�dec�qjI�K�djVthUkOIQKaY\[	qSdek�d/_bMOIQKN~
MXVgdeq\MXPbqDMXK�c�IQ�w}sMOc�IQrWR�YªrbINR�INc�VtMXPbI�VvY\c�hUGJYZkOY\q\xWdjPbr�K�IQkOIQL�RaK�h]IQLNR�c�YZK�L�Y\hUMXL�K�djVthUkOIQKNywkOY��Óc�IQK�YZkX}bR�MOY\P
º�» �Q¢j¢ K�h]IQL�R�c�YZK�L�Y\hwx�Y\[pk�dec�q\I�K�djVvhUkOIQKHR�d/c�q\INR�K$q\kOY\zidjk�qZdjk�d/_bM�djP�hbc�Y\h]INc�R�MOIQK�l�IZ� qU�Oysc�IQrsK�GsMO[�R�KNysK�R�dec
[�Y\c�VgdeR�MOY\P´c�deR�I\y<VtI�djP�K�R�IQkXk�decªdeq\I/o�y<djPsr�GsMOqZGbINcªc�I�K�YZkX}JR�MOYZPÔºþ» �Q¢\¢j¢ K�h]IQL�R�c�YZK�LNYjhwx¨Y\[�K�VgdjkXkOINc
K�djVthUkOIQK$R�YgrbINR�INc�VtMXPbI�VtINR�djkXkXMXLNMOR�MOI�KNywK�R�I�kXk�d/c,L�YZPSR�IQPSRQysrJxJPUdjVWMXLQdjk�VgdeK�K�IQKNyUdjPsr+rs}sK�R,LNY\PSR�IQPSRN�

¯��¯°�f¡MXKvY\hbR�MXVWMEDNIQr¡R�Y(LQdec�c�x´YZ}bRWdjkXkHdeK�hiI�L�R�KvY\[�R�GbIQK�I+K�R�}srsMOIQKN�ÔF$GbI+K�R�INIQhskOx´c�MXK�MXPbqAqSdjk�d/_wx
Pw}sV�z]INc�L�YZ}sPSR�K�ln�pMOqU�U§SoaK�}bq\q\IQK�RHR�GUd/R,R�GJID^�`mfJF�[�YJLQdjk�hUk�djPbI�Vgd�x�z]I�L�c�Y���rbIQr���MOR�G 0 �N¢\¿ [�djMXPSR
qSdjk�d�_bMOIQKth]INc?· � õ 4�$KJ · � õ 4�$ �pÂ+2Dy�Mn� IZ�Oy$YZPbI�Y\zb«¬I�L�RWh]INc�K��S}Udec�I|dec�LNK�IQL�YZPsrALâF$GbI{IN�gLNMOI�PZRgK�R�}srbx
Y\[<Y\zb«¬IQLNR�K�d/R�GsMOqZGAK�}Jc�[�djL�IvrbIQPsK�MOR�MOIQK�PbIQL�IQK�K�MOR�deR�IQK�d�GsMOq\GskOx{Vª}skOR�MOhUkOI�_JIQrAdehshsc�YSdjL�G�y�K�}sL�G(djK�R�GUd/R

$



deà]Y\c�rJI�rØzwxÓ¯��¯°�f]�$�VgdeqZMXPbqÔdjPsrÞkOY�� £ c�IQK�YZkX}bR�MOYZPØK�h]IQL�R�c�YZK�L�Y\hwxÚY\[�R�GbI|[�djMXPSR�INc�Y\zb«¬IQLNR�K�LQdjPØz]I
LQdec�c�MOIQrÔYZ}bRWK�MXVª}skOR�djPbINYZ}sK�kOx¡MXPÚR�GbI+c�INqZ}sk�decW¯��F�fÔVtYJrJIZ�$R�GbI�GsMOqZGJIQctc�I�K�YZkX}JR�MOYZPÔVtI�djK�}bc�I�VvI�PZR�K
�$Y\}skXr+ziIDL�d/c�c�MOIQr?Y\}bR�MXP+R�GJIDrsMXK�h]INc�K�IQr{��F�f�VtYJrbI\�$¯��¯°�fÒA�d/zUMXkXMOR¬x�R�Y�K�MXVª}bkOR�djPbINYZ}bK�kOx�LQdec�c�x�YZ}JR
R�GJI�MXVgdeqZMXPJqvdjPsr�kOY��âK�h]IQL�R�c�dek]c�I�K�YZkX}JR�MOYZP�K�R�}srbMOI�K�PbY\R�YZPskOxgMXPbLNc�I�djK�I�KaR�GbI�Y/u\INc�djkXkUIQ�WLQMOIQPsL�xWYj[	R�GbI
Y\zUK�INc�uedeR�Y\c�x\yZzU}bR$dekXK�Y�qjc�I�deR�kOxªIQPsGUdjPbLNIQK�R�GbI�rsMXK�L�Y/u\INc�xªh]Y\R�I�PZR�M�djkb��MOR�GbMXPWR�GbI��pÂÐ2�dePsrgR�GbI�dezsMXkXMOR¬x
R�YWL�YZVDzsMXPbImrsMOà]INc�IQPSRHK�LQMOIQPsL�I�hsc�Y\qjc�djVWKHMXP+dtK�MXPbq\kOI�Y\zUK�INc�uedeR�MOY\P��

F�Y�rbIQVtYZPsK�R�c�deR�ImR�GJIvdezUMXkXMOR¯x�Y\[<¯��¯°�f?R�Y�rbINR�IQL�R�dePsr{K�R�}srbx+[�deMXPSR�Y\zb«¬IQLNR�K,��IDGUd�u\IDK�MXVª}bk�deR�IQr
rUdeR�d+djK�[�YZkXkOY���KN� ² P¨djK�R�c�YZPbYZVWMXLQdjkpK�LNIQPbIWMXK�c�INhsc�IQK�IQPSR�IQr¨deKmd?PbY\MXK�I £ [�c�IQItrbMXK�R�c�MOzU}JR�MOYZPAY\[�Y\zb«¬I�L�R�K
djPsr¡djK�K�YwLQM�d/R�IQr´K�h]IQL�R�c�db�{FHGsMXK�MXPbhU}bRDrUdeR�d{LN}bziI�MXKDL�YZPSujYZkOu\IQr���MOR�G´R�GbI�R�IQkOIQK�LNYjh]Igh]YZMXPSRDK�hsc�I�djr
[�}sPsL�R�MOYZPÞl'�fJ��o���F$GbI�K�hiI�L�R�c�d|dec�I�R�GbIQP¡Vª}skOR�MOhUkXMOIQr(zwx�R�GbIg�,dQu\IQkOI�PJq\R�G¨rbINh]IQPsrJI�PZRªR�Gbc�Y\}bqZGbhU}JRQ�
�sc�YZV R�GsMXK�K�h]IQLNR�c�djkUrsdeR�dmLN}bz]I�R�GJI�MXPSR�INc�[�INc�Y\qjc�djV³LQ}Jz]I�MXK�LQdjkXLN}sk�deR�I�rvzwxWd��bYZ}bc�MOIQc<R�c�djPsK�[�Y\c�V+ywdePsr
PbYZMXK�I�MXK�dersrbIQr|deR�I�djL�GAÂ('� ³K�R�INh	�,F$GbIDPbYZMXK�I�K�YZ}bc�L�IQK,R�c�I�deR�IQr{dec�ImhUGbY\R�YZP{K�GbYjR�PbY\MXK�I�l�[�c�YZV±R�GbI
DNYJrsM�djLQdjk�kXMOqZGSRQyJR�GbImR�d/c�q\INRHY\zb«¬IQLNRNyidePsr?R�GJIQc�Vgdjk�IQVWMXK�K�MOY\P�[�c�Y\V±R�GbImR�I�kOIQK�L�Y\h]I/o�ybK�GJY\R�PbY\MXK�Imrs}JImR�Y
rbINR�IQL�R�Yjc�rUd/c��ALN}bc�c�IQPSRQy�djPsr(rJIQR�IQLNR�Y\c�c�I�djr £ PbY\MXK�I\�vFHGbIWPbY\MXK�I £ djrbrbIQr(MXPZR�INc�[�INc�Yjq\c�djV¥LQ}Jz]IgMXK�R�GbIQP
�sY\}bc�MOINcHR�c�djPsK�[�Y\c�VtIQr�zidjL���MXPSR�Y�dvK�hiI�L�R�c�djk�rsdeR�dtLN}bziIZ�

�pMOqZ}bc�I�îªK�GbY���KaK�MXVª}bk�deR�IQrgrUdeR�dmc�I�K�}skOR�MXPbqm[�c�YZVÃd �Q¢\¿ KQybº8» �Q¢\¢ y �1ý ·/¹�VÝ¯��¯°�fvY\zUK�INc�uedeR�MOY\P
Y\[�dvK�VWdjkXk�K�IQL�R�MOYZP(l�îU�õ õ �MJ îs�õ õ � �sL�Y\c�c�IQK�hiYZPsrsMXPbqvR�Y ¢ � ¢Z4Zë Y\[�R�GJID¯��¯°�f�TsIQkXr�Y\[�uJMOI���o<Y\[pR�GbI��V4N
fSR�YJL��JVgdjP{l �Q�\��$ o�^�`mfJFárbININhgTsIQkXr��1F$GsMXK<K�}JzsTsIQkXrgL�YZPZR�djMXPsK<dPOþ» 4 ê � ¢ ² ßÔVgdeq¶�ª»Þî � ê � K�hUMOc�djk
djPsr�ê ¢ �W¦Þ·vK�R�dec £ [�Y\c�VWMXPJqtqSdjk�d�_bMOIQK$zsc�MOqZGSR�IQcHR�GUdjPQOSR�§\§ � · ² ßÍVgdeqU�-Tac�Y���rsMXPJqgMXK,K�MOqZPsMOTsL�dePSRQ~
deRHkOI�djK�RHêDY\[�R�GJIÉ�W¦Þ·�qSdjk�d�_bMOIQK$kXMOI�z]IQGsMXPbr?R�GbI�K�hsMOc�djknybdjPsr?K�INu\INc�dek]Y\R�GbINc�K,dec�I�YjzUK�LQ}Jc�IQr�zwx�YjR�GbINc
[�Y\c�IQqjc�YZ}sPbr�qZdjk�d/_bMOIQKN�m�´IWGUd�ujIgdjrsrJI�r(d{fJ^Ã¯d�R�Y+R�GbIWK�hsMOc�djk�dePsr¨d@�+» ��4 hsc�Y\R�Y £ LQkX}bK�R�INcQ�vFHGbI
hsc�Y\R�Y £ LNkX}sK�R�IQc$GUdjKVUXW�» 4 PU¸jx\yidePsr?GUdjKHziIQIQP�[�Y\c�VWMXPbqtK�R�dec�K,deR,dvc�deR�I�Yj[ 4 � ·ZY5[AxSc . % [�Y\c �Q¢�\ xwcQ�

F$GbI�I�_JR�c�djL�R�I�r�¯��¯°�f�K�h]IQL�R�c�}sV¼Y\[	R�GbIÉ�ª» ��4 hbc�Y\R�Y £ LNkX}sK�R�INc$LNkOI�dec�kOxWK�GJY���K�R�GbI�®�x^]´kXMXPbI\ywR�GbI
L�YZPSR�MXPw}s}sV±kOYZPbqe�,dec�r�Y\[pR�GbImkXMXPbI\yidjPbr?R�GbImLNY\PSR�MXPw}b}sV¼zsc�I�de�?deLNc�YZK�KHR�GbImkXMXPbI�l�rs}bImR�YgMXPSR�INc�u\IQPsMXPbq
GSxJrJc�Y\q\IQP]o��¡F$GbI?rbINR�IQL�R�MOYZP¡Yj[�IQVWMXK�K�MOY\P�kXMXPbIQK���MXkXk$djkXkOY��Ù¯��¯°�f¨R�Y(VvI�deK�}Jc�I�c�IQrsK�GsMO[�R�KtdePsrÔK�R�dec
[�Y\c�VgdeR�MOY\P�c�deR�I�KN�a`�MOujI�P�R�GbImk�dec�q\I�Pw}sVDz]INcHY\[pYjzs«¬IQL�R�K$R�GUdeR$��MXkXk�z]ImK�MXVD}skOR�djPJIQY\}sK�kOxgY\zsK�INc�u\IQr�dePsr
R�GJItrbINIQh(MXVgd/qZMXPbq?djPbr(K�h]IQL�R�c�YZK�L�Y\hwx�R�GsdeR���MXkXkpz]IWd�uedjMXk�dezUkOID[�Y\c�I�deL�G|Y\zb«¬I�L�RNy�MOR���MXkXk�z]IthiYZK�K�MOzskOI
R�Y�Vgd/h{YZ}bR�R�GbIªL�Y £ INu\YZkX}bR�MOYZP?Y\[1R�GbIDK�R�dec�[�Y\c�VWdeR�MOYZP{dePsr{VtY\c�hsGbYZkOY\qZMXLQdjk�INu\Y\kX}bR�MOYZPsdec�x�GsMXK�R�Y\c�x?Y\[
qSdjk�d�_bMOIQKQ� ² kXk�Y\zb«¬I�L�R�K�zsc�MOqZGZR�INc�R�GUdjP ¢ � � ·tPU¸jx{dec�IDrbINR�I�L�R�I�r{MXP{R�GbIªrJIQINh ��ý ·/¹�V¥hUdjPsL�Gbc�Y\VgdeR�MXL
MXVgdeqjIaR�GUdeR�MXKpY\zsR�deMXPbIQrªK�MXVª}skOR�dePbINYZ}sK�kOx\�pF$GbI$K�R�deR�MXK�R�MXLNK�Y\[UR�GbI$rbININhvMXVgdeq\I�MXkXkX}sK�R�c�deR�IaR�GbIHdehshbc�YSdjL�G
R�YDR�GbI�L�c�Y���rsMXPbqªkXMXVWMOR�dePsr�R�GbI�rsM�deqZPJYZK�R�MXL�h]Y���INc�Y\[�hidjPsL�Gbc�YZVgdeR�MXL�MXVgdeqZMXPJqU~1dehbhsc�Y�_JMXVgdeR�IQkOxt§\§ ë
Y\[aR�GbIWhUM _JIQkXKmMXP(R�GbIghUdjPsL�Gbc�Y\VgdeR�MXLvMXVgdeq\Igdec�I`_&TUkXkOIQrbaby�Mn� I\�Xy�GUd�ujIWuedjkX}bIQKW¦Ã· ½ dez]Y�u\IgK��wx\��FHGbI
K�MXVª}sk�deR�IQr�rUdeR�d?MXkXkX}sK�R�c�deR�IvR�GbIgK�h]INIQr���MOR�GA��GsMXL�G¨¯��¯°�f{��MXkXk1ziI�dezUkOItR�Y+L�d/c�c�x{YZ}bR�R�GbIgMXVgd/qZMXPbq
djPsr(K�h]IQL�R�c�Y\K�L�Y\hsMXLWK�}bc�u\INxJKNy	R�GbIgGbMOqZG¨�S}UdjkXMOR¬x|rUd/R�d�R�GUdeR�¯��¯°�f{��MXkXk1hsc�YJrs}sL�I\ypdjPbr(R�GbIgPJIQIQr�[�Y\c
¯��¯°�fÒAs[�}skXk�TbI�kXr?K�hiI�L�R�c�YZK�L�Y\hUMXL�dezsMXkXMOR¬xgR�YWK�hiI�L�R�c�djkXkOx�djPsr+K�hideR�M�djkXkOx�K�INhidec�d/R�I�zUdjL��wq\c�Y\}sPsr�Y\zb«¬I�L�R�K
[�c�Y\V±[�Yjc�INq\c�Y\}sPsr�YZPbIQKN�

�P�R�GbI<[�YZkXkOY���MXPbqHK�}bzUK�IQL�R�MOYZPsKNyQ�$I<GsMOqZGskXMOq\GSR	K�YZVtI�Y\[JR�GbI�K�LNMOIQPsL�I�qSdjMXPsK�Y\[b¯�1¯°�f�Y/ujIQc�R�c�djrsMOR�MOYZPUdjk
MXPsK�R�c�}sVtIQPSR�deR�MOYZP��

cedgfhdgf i Ï�ù��WË�öØù���Ì�ËQÏeÎpÇjË�Î�Ï�É
FHGJI�c�IQrsK�GsMO[�R�IQujYZkX}bR�MOY\P´Yj[HqSdjk�d/_Jx(LNkX}sK�R�INc�MXPbq|MXKvd+[�}sPsrUdjVvI�PZR�djk�R�I�K�R�Y\[�djkXk�K�R�c�}sL�R�}bc�I�[�Yjc�VgdeR�MOYZP
R�GJIQYjc�MOIQKN�<F$GbI�djVtYZ}sPZR�djPbr?[�Y\c�VÝY\[pLQkX}bK�R�INc�MXPbqtMXP�dªqSdek�d/_Jxgh]Y\hs}sk�deR�MOY\P+LQdjP�z]I�IQK�R�MXVgd/R�IQr�[�c�YZV±d
c�IQrsK�GsMO[�R�K�}bc�u\INx|l�I\� qU�Oyb�pMOqU�b·Zo<}sK�MXPbqvd�uedec�MOINR¬xtY\[	K�Y\hUGsMXK�R�MXL�d/R�IQr�K�R�deR�MXK�R�MXL�dekiVtI�djK�}bc�I�KNywR�GbI�K�MXVvhUkOIQK�R
Y\[���GsMXL�GÍMXK�R�GbIAR¯��Y £ h]YZMXPSR�L�Y\c�c�IQk�deR�MOYZPÓ[�}bPsL�R�MOYZPkjâl�Yjc?MOR�K+�bYZ}bc�MOIQc+dePUdjkOY\qUy,R�GJI¨K�hid/R�M�djk�hiY��$INc
K�h]IQL�R�c�}bV�o��<�sY\c�Vgdjk�INc�c�Y\c$I�K�R�MXVgdeR�IQK$[�Y\cljtK�LQdjkOImdjKHR�GbImK��S}Udec�I�c�YwYjRHY\[pR�GbImPw}bVDz]INc,Y\[�qSdjk�d�_bMOIQK$MXP
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Proto Cluster    z=12
Age=10Myr

SFR=2.5Msun/yr

SN Ia
z=4.671
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¬¡¦ª¾P¸�½�´&�º·±¦R§P¨)¨bÿ�®�«&¾�¦ª´&®���®�°-¬¡¦ª¼S¾�v¦ª¾P¼S¨�Â)ë b®��ôÿf¨b�ô¦R´&®����Q«9ÝÎðÐ£Î¬S¾P¼¡ÿf¨b½ÁËÍ´&«&«ÏµÉ¨J��¬R¾º¼R¨(®��º«�½��±°i¨bË §ô¾P��¸�¼R¨^¸
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I�djL�GAc�I�rbK�GbMO[�R�zUMXP�y�djPbr(K�Y�u\INc�x|k�d/c�q\IvK�djVvhUkOIQK�dec�ItPbINIQrbIQr��tfJdjVthUkOIQK�Y\[�d�[�IN� Gw}sPbrbc�IQrAqSdjk�d/_JMOI�K
c�IQK�}skOR�MXPbq�[�c�YZVÜL�YZPSu\IQPSR�MOYZPUdjk�Á�Â�f|K�}bc�u\INxJK�MXP(d�hidec�R�MXLN}sk�dec�TsIQkXr|��MXkXk�z]ItIQPSR�MOc�I�kOx{MXPsdjrbIQ�w}UdeR�IvR�Y
djrsrJc�IQK�KpR�GbMXK�hsc�Y\zskOI�V?��F$GbI$PbINIQr�[�Y\cpk�dec�q\I�K�deVthUkOIQKpMXKpVWdjrbI�VtY\c�IaI�_JR�c�I�VvIazwx�R�GbIauedjK�R�kOx�I�_JR�IQPsrbIQr
c�IQrsK�GsMO[�R�c�dePbq\I�hsc�Y\z]IQr{zwx�^�`�fJFõdjPbr{zSx+R�GbIªLNkOI�dec�rJI�K�MOc�I�R�Y�K�}bz�rsMOuJMXrJIvdjPSx�qSdjk�d/_wx?K�deVthUkOIDK�R�MXkXk
[�}bc�R�GbINc$R�YtkOYwY\�W[�Y\cHLNkX}sK�R�INc�MXPJqtdjKHdD[�}sPsL�R�MOYZP�Y\[�qSdjk�d�_JxWhsc�Y\h]INc�R�MOI�K$K�}sL�G?djK$kX}sVWMXPbYZK�MOR¯xZywL�YZkOY\cNyJK�R�dec
[�Y\c�VgdeR�MOY\P�c�deR�I\y�Yjc�VvY\c�hUGJYZkOY\q\xÚl�L�[¬��¤�dj}bà�VgdjPsP�INR�djkn� �Q�j�\� o��g�sYjc�K�}sL�G¨K�R�}srsMOIQKNy�K�djVthUkOIWK�MEDNIQK
Y\[ 0 �Q¢\¿ Y\zb«¬IQL�R�KNyUVª}sL�G+k�dec�q\INcHR�GUdjP+IQK�R�MXVgdeR�IQr+MXP+R�GbIv`�djk�d/_Jx� �°�ÁÀhsc�Yjh]YZK�djkXKNyidec�ImPbINI�rJI�r{dePsr
[�I�djK�MOzUkOIWl�L o���MOR�G?R�GbImK�hideR�M�dek�Vª}skOR�MOhUkOI�_bMXPbqvL�d/hidezUMXkXMOR¯xgY\[1¯��¯°�f]�

fwMXPbLNIH¯�1¯°�fDrJIQINhvTsIQkXrªY\zsK�INc�ujd/R�MOYZPsKphsc�YJrs}sL�I,k�dec�q\I$Pw}sVDziIQc�K1Yj[ic�IQrsK�GsMO[�R�K1MXPtdP~�è�æt���Xå�TsIQkXr�y\MXK�Y £
k�deR�MXPbqªL�Y\c�c�IQk�deR�IQrgK�R�c�}sL�R�}bc�IQK�l�LNkX}sK�R�IQc�KNywTUk�deVtIQPSR�KNywK�GbININR�K�o�MXP�c�I�rbK�GbMO[�R�K�hUdjL�I�MXK$de}bR�YZVWdeR�MXLj�1�,IQPsL�IZy
¯��¯°�f¨��MXkXkaIQPUdezskOI�R�GbI+MXPSu\IQK�R�MOqZdeR�MOYZP¨Y\[�uedec�MOYZ}sKªc�I�k�d/R�MOYZPsK?l�I\� qU�Oy�VtY\c�hUGbYZkOY\qjx¨uJKN��rbIQPsK�MOR¯xZy<K�R�dec
[�Y\c�VgdeR�MOY\Ptc�deR�I,uJKN�1rbIQPsK�MOR¬xUo�MXPWL�YZGbINc�IQPSR�K�R�c�}sL�R�}bc�I�KadjPsrWR�c�djL�I�R�GbI�INu\YZkX}JR�MOYZPtYj[�R�GJI�K�I�c�IQk�deR�MOYZPbKadeK
dv[�}sPsL�R�MOYZP�Y\[pc�IQrsK�GsMO[�RN�a¯��¯°�f�K�}bc�u\INxJK�MXP?R�GbImc�INqZMOY\PsKHY\[pc�MXL�G?qSdek�d/_Jx�LNkX}sK�R�INc�K���MXkXk�hsc�Y/uwMXrbI�c�I�djrbx
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djPsr´LNY\PSR�djMXPbK�VtYZK�R�Y\[$R�GbI�IQPbINc�q\x(rbIQPsK�MOR¯x¨MXP¨R�GbI�}sPsMOujIQc�K�IZ�|`�c�djPsr¡}sPbMOTsIQr¡R�GbINY\c�MOIQK�LQdjP¨I�djK�MXkOx
djLNL�YZVtYJrsdeR�IDdWuedjkX}bImY\[�DNINc�Yg[�Y\c�R�GbIDR�c�}bI�ujdeLQ}b}sV IQPbINc�qjx+rbIQPsK�MOR¬x\����GsMXkOIªdWuedjkX}bImY\[�DNINc�Y�VWMOqZGSR
GUd�ujI�z]INI�PgIN_wh]IQLNR�IQr�[�YjcaR�GbI�K�xJVWVvIQR�c�MXL,uedjLN}s}sVÃMXPW��GsMXL�G�R�GbI���MOq\qZK<TsIQkXrsK�Gsd�u\IVDNINc�YªVWdeqZPsMOR�}srbI\y
R�GJI�K�I|djK�R�c�YZPbY\VWMXLQdjk$YjzUK�IQc�uedeR�MOYZPbKWVgd�xÔMXPsrbMXL�d/R�I+R�GUdeR�d�zsc�Y\�\IQP £ K�xJVWVtINR�c�MXL?K�R�deR�I{rbIQK�L�c�MOz]IQKWYZ}Jc
hsc�I�K�IQPSR<}sPsMOu\INc�K�I\ySd�K�R�d/R�IH��MOR�GWPbYZP £ DNINc�Y�ujdekX}bIQK�[�Y\c�R�GbI���MOqjqZK�TsIQkXrsKN��Â�}bc<MXPUdezUMXkXMOR¯x�R�YmI�_Jhsk�djMXPvR�GbI
I�_JR�c�IQVtImK�VWdjkXkXPbIQK�K$Y\[pR�GbI�L�YZK�VtYZkOY\q\MXL�dek�LNY\PsK�R�djPSR,MXKHc�INqSdec�rbIQr?zwx�VgdjPSx�hidec�R�MXLNkOI�R�GbINY\c�MXK�R�K�djKHYZPbI
Y\[�R�GbImVtYZK�RHMXVth]Y\c�R�djPSR�hsc�Y\zskOI�VtKHMXP?hsGSxJK�MXLNKml�fSR�I�MXPbGUdec�rJR �Q�\�S� o��-T�YZPsK�IQ�w}bIQPSR�kOxZybMO[pL�YZPJTsc�VtIQr�ysdjP
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djK�R�c�YZPbYZVtMXL�dekjrbINR�IQL�R�MOY\P�Yj[JR�GbI�L�YZK�VtYZkOY\q\MXL�dekeLNY\PsK�R�djPSR���YZ}skXrmGsd�u\I<R�c�IQVtIQPsrbY\}sK�MXVthidjL�R	YZP�R�GbI<TsIQkXr
Y\[�[�}sPsrsdjVtIQPSR�dek�hsGSxJK�MXLNKQ�H��IQPsL�I\y]MOR�MXK�L�c�}sLNM�djk�R�YgR�I�K�R�R�GsMXK,c�IQK�}skOR�R�Gbc�Y\}bqZG�hsc�IQLNMXK�I�VtI�djK�}bc�I�VvI�PZR�K
Y\[�R�GbImL�YZK�VtYZkOYjqZMXLQdjk]hidec�djVtINR�INc�K$[�c�YZV¼R�GbIªfJ^�I�¯dW��}bzbzUkOImrsM�deq\c�djV+�

¯��¯°�fÔhbc�IQK�I�PZR�KgPw}sVvIQc�YZ}sK�djrJujdePSR�deqjI�Kv[�Y\c�^�`mfJFÙK�R�}brsMOIQKWY\[�GsMOqZG £ ��fJ^,I{R�GsdeR�d/c�I{PbINIQrbIQr
R�Y�rsMXK�R�MXPbqZ}bMXK�G�z]INR��$INIQP{hU}bc�I�kOx+LNY\K�VvYZkOY\qZMXLQdjk�INà�IQL�R�K�djPsr|K�xwK�R�IQVgdeR�MXLmINc�c�Y\c�K�rs}bIDR�Y�INu\YZkX}JR�MOYZPUd/c�x
INà�IQL�R�K�l�I\� qU�Xy�¤�MOc�K�GsPbINc �Q�\�\� o��+��MOR�G´R�GbI�zsc�YSder´[�c�INI�K�h]IQLNR�c�djk<c�dePbq\I�Y\[�¯��¯°�fiy��$Ig��MXkXk<z]I?dezskOI
R�Y{rsMXK�L�Y/u\INc�djPsr´K�R�}srbx¡fJ^�I�deRÀ�;0 ¦ ��ý ·���MOR�G(R�GbIg[�djVtMXkXM�dec�c�IQK�R £ [�c�djVtIWY\hsR�MXLQdjk�rbM�deqZPbYZK�R�MXLQK�YZP
��GbMXL�G�YZ}bcgLN}bc�c�IQPSRW}bPsrbINc�K�R�dePsrsMXPbq¨Y\[�fw^�I{¯d(MXKtzUdjK�I�r��Ø�PÚY\c�rbINctR�Y(R�IQK�RgdjPsrÚIQVthskOY/xÚfJ^�I{¯d
djK�K�R�djPsrsdec�r�L�dePsrskOIQKNyUR�GJIªdjLNLQ}Jc�deR�IDdjPsr+hsc�IQLNMXK�I�K�h]IQLNR�c�Y\hsGbY\R�Y\VtINR�c�MXL�LQdjkXMOzsc�deR�MOY\P?hbc�Y/uJMXrJI�r?zwx+djP
¯��F�fáMXK�L�c�MOR�MXLQdjkn��ß�c�YSdjr £ zidjPsrÓK�h]IQLNR�c�Y\hsGbY\R�Y\VtINR�c�x���MOR�GÞ¯��¯°�fáMXK�PbIQLNIQK�K�dec�xÔR�Y¡IQK�R�dezskXMXK�GáR�GbI
I�_JR�MXPbLNR�MOYZPA[�c�YZVÜc�IQrsrbIQPsMXPbq{djkOYZPJq+R�GbIgkXMXPbIvY\[$K�MOqZGSR�R�Y�rsMXK�R�djPZRªfJ^,I�djPbr(R�Y�rbINR�INc�VWMXPJIZy	R�GbINc�INzwx\y
R�GJIvIN_wR�MXPsL�R�MOY\PALQ}Jc�u\Iv[�Y\c�LNY\K�VtMXLªrs}sK�RmdjK�d�[�}sPsL�R�MOYZP|Y\[�c�I�rbK�GbMO[�RQ�DÁ�YZK�R�MXVthiY\c�R�djPSR�kOx\y�R�GJItGsMOqZGskOx
Vª}skOR�MOhUkOI�_JIQrØÁ(Â�f�Y\[�¯��¯°�fÔYjà�INc�K�djPØ}sPsL�YZPSujI�PZR�MOYZPUdek,zs}bR�IN�gLNMOIQPSR�dehbhsc�YSdeL�GáR�Y¡TsPsrsMXPbqÔdePsr
K�R�}srJxJMXPbqgk�dec�q\I�Pw}sV�z]INc�KHY\[�fJ^�I\�

�P�d�R�c�djrsMOR�MOYZPUdjk�fJ^¼K�I�dec�L�G�y�Vª}skOR�MOhUkOIgINh]YJL�GsK�Y\[,MXVgd/qZMXPbq|dec�I�}bK�IQr´R�Y|K�IQkOI�L�RDLQdjPsrbMXrUdeR�IQKmYZP
R�GJI?zidjK�MXKDY\[�R�GbIQMOcvuedec�M�dezUMXkXMOR¬x\�(FHGJI�K�I+dec�I�R�GbIQPÚK�L�GbIQrs}skOIQr¡[�Y\cªhsc�YZVthsRtK�h]IQL�R�c�YZK�LNYjhUMXL�[�YZkXkOY���}bh	y
djP´MXPbIN�gLNMOIQPSRDdjPbr´I�_Jh]IQPsK�MOu\Ighsc�YJL�I�K�K�K�MXPbLNIo0� · ¢Zë Y\[$uedec�M�dezskOIgY\zb«¬IQL�R�KmR�}Jc�P¨YZ}bR�R�Y{ziI�fw^�I�¯d
l ² �$°,MOIQK�KNy$h]INc�K�YZPUdjk�L�YZVWVª}sPbMXL�d/R�MOYZP]o���FHGbI|Y\hsR�MXVWMED�deR�MOYZPÚYj[�¯��¯°�fÚ[�Y\c�kOY�� c�IQK�Y\kX}bR�MOYZP�lnº Ö
�Q¢\¢ o�K�h]IQL�R�c�Y\hUGbY\R�YZVtINR�c�x(djkXkOY���Km}sK�R�Y�TUPsr�djPbr¡K�R�}srbx¡fJ^�I�K�hiI�L�R�c�YZK�L�Y\hUMXLQdjkXkOxAMXP¡d�K�MXPbqZkOIWuJMXK�MORQ�
fwMXVª}bk�deR�IQrÚ¯��¯°�f�rsdeR�dál�TsqZ}bc�I?îJo�K�GbY��ÙR�GUdeRtMXPád �Q¢\¿ KNy�ºÀ» �Q¢\¢ I�_Jh]Y\K�}Jc�I��$I?L�dePÚMXrbIQPSR�MO[�x\y
LNk�djK�K�MO[�xZy]djPsr|VtI�djK�}bc�IDR�GbIDc�IQrsK�GsMO[�R�Yj[�fJ^,IDR�Y ��Ö©·thU}bc�IQkOx?YZP{R�GbIDzideK�MXK�Y\[1R�GbIQMOc�K�h]IQL�R�c�db� ² R�d
kXMXVWMOR�MXPbq�µU}w_tY\[	§Z·�PU¸jx\ywdez]YZ}JR 4 îvfJ^�I,��MXkXkbz]I�rbINR�IQL�R�IQr�ybÖ8§ ¢Së Y\[]��GbMXL�Gv��MXkXkbz]I�fJ^�I�¯d�ln �djGskOIQP
N �sc�djPsK�K�YZP �Q�\��$ o��

ßaIQLQdj}sK�I�K�LNMOI�PbLNI,LQdjPtz]I�K�hideR�M�dekXkOxDVª}skOR�MOhskOIN_wI�rD��MOR�Gg¯��¯°�f]yZR�GbI�fJ^ÍK�I�dec�L�GtLQdjPWziI�LQdec�c�MOI�rvYZ}JR
MXPvhidec�djkXkOIQkw��MOR�GvY\R�GbINc�^�`mfwFÔhsc�Y\qjc�djVWK1R�GUdeR<LQdjkXkw[�Y\c<rbININh|l���Ö �Q¢j¿ K�o�yZkOY��Øc�IQK�Y\kX}bR�MOYZP+lnº8Ö �Q¢\¢ o�y
��ý ·W¹�V MXVgdeqZMXPJqAl�Ö �Q¢Së Y\[1R�GJIt �°�Á�o���Â�u\INc�R�GbIt· £ x\I�dec�^�`mfJF�kXMO[�INR�MXVtI\yUR�GbIQK�IDY\zUK�INc�uedeR�MOYZPsK
��MXkXk�xJMOIQkXr�y�djK�dgzwx £ hsc�YJrs}sL�RNy	d�LQdeR�djkOY\qgY\[�dez]YZ}JR�îjî ¢\¢ fJ^,I\y�MXPbLQkX}brsMXPbq?deziYZ}bR � § ¢\¢ fJ^,IW¯dJy���MOR�G

Õ����Ö �ô� ·J�m��MOR�GAR�GsMXK�K�IQc�IQPsrsMOhUMOR�YZ}sK�LQdeR�dekOY\qUy���Iª��MXkXk�rbINR�INc�VtMXPbIvR�GbItc�deR�IQK�deR���GsMXL�G´fJ^�IvYJLNLQ}Jc
R�YÁ�vÖ�·w�aF$GbIªfJ^�LQdeR�djkOYjqWLQdjP�djkXK�Ytz]I�}bK�IQr?R�YthUk�djL�I�LNY\PsK�R�c�deMXPSR�K$YZP?R�GJI�K�R�decH[�Y\c�Vgd/R�MOYZP�GsMXK�R�Y\c�x
djPsr+¯ÁA�ÔMXP�R�GbI�I�d/c�kOx�}sPsMOu\INc�K�I\yUdePsr?R�GJIvfw^�ID¯dvhbc�Y\q\IQPsMOR�Y\c$h]Y\hU}sk�d/R�MOYZP��

F$GbYZK�I�fw^�IW¯d�rsMXK�L�Y/u\INc�IQr{YZP|R�GJIvc�MXK�MXPbq�h]Y\c�R�MOYZP{Y\[<R�GbItkXMOqZGZR�LN}bc�ujI�lÕÖ±· ë Y\[<R�GbI�fJ^,IW¯d�MXP
I�djL�G(rUdeR�d?LN}bz]I/o�LQdjP(ziIgK�L�GJI�rb}skOIQr�[�Y\c�hsGbY\R�Y\VtINR�c�MXLvVvYZPsMOR�Yjc�MXPbq?MXP(Y\c�rbINc�R�Y+IQK�R�dezUkXMXK�G|��GbINR�GbINc
Y\c,PbY\R�fw^�ID¯dWd/c�ImK�R�djPsrsdec�r+LQdjPbrskOIQKDl�R�Gbc�YZ}bqZG+dtL�YZVthidec�MXK�YZP�Y\[�K�h]IQL�R�c�dtdjPsr+kXMOqZGSRHLQ}Jc�u\IQK�o���FHGbMXK
hsc�Y\q\c�deVÜL�YZ}skXr{z]ItL�YZPSujI�PbMOI�PZR�kOx+L�YZVDzUMXPbIQr���MOR�G|R�GbIt}skOR�c�d £ rbININh�K�}bc�u\INx�hsc�Yjh]YZK�IQrAMXP|R�GbIªqSdjk�d/_wx
INu\YZkX}bR�MOYZPÔ �°�Á´��FHGJI�VD}skOR�MOhUkOI�uJMXK�MOR�Kªc�IQ�w}bMOc�IQr�R�Y¨djLNLN}sVª}sk�deR�I�R�GJI�PJI�L�IQK�K�dec�x´MXPSR�INq\c�deR�MOYZP¡R�MXVtI
L�YZ}skXr�z]I�rbMXK�R�c�MOzU}JR�IQr�R�YWhsc�Y/uJMXrbI�kXMOq\GSR,LN}bc�u\ImL�Y/ujIQc�deq\I�[�Y\c�dtGw}bPsrbc�IQr?Y\c,K�Y�fJ^,ID¯dJ�

² kOR�INc�PUd/R�MOu\IQkOx\ywMORHMXK�h]YZK�K�MOzUkOI�R�YtrbINR�INc�VWMXPJI�R�GbImd/q\I�Yj[�fw^�Im¯dD[�c�Y\VÝR�GbIQMOc$K�h]IQLNR�c�dvdjPbr?R�GbINc�INzwx
I�_JR�c�deh]YZk�d/R�I<R�GbI�dehshUdec�IQPSRpVWdeqZPsMOR�}srbIadeRpVgd�_bMXVª}sV�kXMOq\GSR�zwx�I�_JR�c�dehiYZk�deR�MOY\P�[�c�YZV�d�K�MXPJqZkOI<IQhiYJL�Gmzwx
}sK�MXPbq�dtR�I�VvhUk�deR�ImkXMOqZGZR�LN}bc�ujI�l�°�MOIQK�KHIQR�djkn� �Q�j��$ o����P�R�GsMXK�K�L�GbIQVtI\yiPJYgc�INh]I�deR�MXVgd/q\IQK,Yjc�K�h]IQLNR�c�d
�$Y\}skXrÔz]I�PbINIQrbIQrÚz]IQL�de}sK�I�K�MXPbqZkOI?INh]YwL�GÔY\zUK�INc�uedeR�MOYZPsKWdec�I�K�}b�WLQMOIQPSRvR�Y¨L�YZVthUMXkOI+d�K�R�deR�MXK�R�MXLQdjkXkOx
K�MOqZPsMOTULQdjPZR���}bzszUkOImrsM�deqjc�djV+�
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djPsr�K�Gsdeh]I�Y\[JrsMXK�R�dePSR	Y\zb«¬I�L�R�KQ��FHGbI�k�deR�R�INc	INà]IQLNR	ziI�MXPJq�K�I�PbK�MOR�MOu\I1R�Y�djkXkUl�kX}sVWMXPJYZ}sK�djPsrmrUdec��Uo�VWdeR�R�IQc
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djkOYZPJq�R�GbIvkXMXPbI�Y\[<K�MOqZGSRNy�L�deP�y�MXP{R�GbID��I�d/��kOIQPsK�MXPbq�kXMXVWMORQyiziIv}sK�IQr|R�Y?Vgd/�\IDR�GbIvkXMXPb�?z]INR¯��INI�P�R�GbI
Y\zUK�INc�ujI�r¨kX}bVWMXPbYZ}sK�}sPsMOu\INc�K�I�dePsr´K�R�c�}sL�R�}bc�Ig[�Yjc�VgdeR�MOYZP�R�GbINY\c�MOIQK���GsMXL�G¨L�deP(c�IQkXM�dezUkOx{hsc�I�rbMXLNR�R�GbI
rsMXK�R�c�MOzU}bR�MOYZP�Y\[prUdec���VgdeR�R�INcQ�

² KªrbIQVtYZPsK�R�c�deR�I�r´zwx´��fJF�y�rbINIQh�y�GsMOqZG�djPbqZ}sk�d/cDc�IQK�YZkX}bR�MOYZP´MXVgdeqZMXPJqAK�}sL�GÔdjK�R�GUdeRDhsc�Y/uJMXrbIQr
zwx�¯��¯°�fAMXK�L�c�MOR�MXL�dek1MXP(kOIQPsK�MXPbq+K�R�}srsMOIQKgl�I\� qU�Oyp¤�PbIQMOz(INR�djk � êJ��fwVgdjMXk�INR�djk � êJ��fSIQMORBDWINR�djkn� � êSo��
��MOR�G�¯��¯°�f]y�kOIQPsK�MXPbq�K�R�}srsMOIQK��$Y\}skXr|z]IWLQdec�c�MOIQr|YZ}bR�deR�kOY��³K�h]IQLNR�c�djkpc�I�K�YZkX}JR�MOYZPÔlÕº » ·Zo�y���GbINc�I
R�GJIvzideL��Sq\c�YZ}bPsrAkOIQPsK�IQr{qSdjk�d/_bMOIQK�dec�IvK�IQkOIQL�R�IQr{YZP|R�GbIvzUdjK�MXK�Y\[<hsGbY\R�Y\VtINR�c�MXL�c�I�rbK�GbMO[�R�KNy�djPbr�K�GbI�dec
hidec�djVtINR�INc�K�dec�IvVtI�djK�}bc�IQr{[�c�YZV¥R�GbIvrbININhAhidjPsL�Gbc�YZVgdeR�MXL�MXVgdeq\I\��fwMXPsL�IªR�GbIWÿ��{º Y\[�R�GbIvkOI�PbK�MXPJq
K�GbI�dec�K�MOqZPUdekbMXK<ÿ��{º*�� v¡Õ,�¢l£¥¤ ¦X§ ½©¨ yj��GJIQc�Il¦�MXK�R�GbIHPw}sVDziIQc1Y\[iqSdjk�d�_bMOIQK���MOR�GvVtI�djK�}bc�IQrªIQkXkXMOhsR�MXLQMOR¯x
djPsr ½b¨ MXK,R�GbIm��MXrbR�G+Yj[�R�GJIDMXPSR�c�MXPsK�MXL�I�kXkXMOhbR�MXLNMOR¬x�rsMXK�R�c�MOzs}bR�MOYZP¨l�fwL�GsPbIQMXrbINc 'p�XyhN©¤�PbIQMOz	y]¸s� £ 'p� �Q�\��$
djK�R�c�Y £ hUGh� ��$\¢S�e¢j�a� o�y\R�GbI�k�d/c�q\I�TbI�kXrgY\[�uJMOI��ÞY\[�¯��¯°�fWVtI�djPsK�R�GUdeR�dDk�d/c�q\I�PS}sVDz]INcaY\[�qZdjk�d/_bMOIQK<LQdjP
z]I�K�R�}srsMOIQr?MXP�dtK�MXPbqZkOI�h]Y\MXPSR�MXPbqsybc�IQK�}bkOR�MXPbqWMXP+dtK�MOqZPsMOTULQdjPZR,K�h]INIQr�djrbuedjPZR�deq\I\�

² VtY\c�IgK�MOqZPsMOTULQdjPSR�djrJujdePSR�deqjIgMXKmR�GbIg}sK�IgY\[�R�GbI�¯��¯°�f(rJIQINh¨hidjPsL�Gbc�YZVgdeR�MXLWMXVWdeq\ItR�Y{VtI�d £
K�}bc�IDR�GbIDI�kXkXMOhbR�MXLNMOR¬x�Yj[�[�djMXPSR�qSdjk�d/_bMOIQKN��Õ[�¯��¯°�f{djPbrAdgTUkOR�IQc�LQdjVvIQc�dt��IQc�IDz]YjR�G|}sK�I�r�R�Y�L�YZPsrb}sL�R
d�ªX«QOK¬Y kOIQPsK�MXPbqAK�}bc�ujIQx\y1R�GbIQP¡R�GbI?¯��¯°�f(hidjPsL�Gbc�YZVgdeR�MXL�MXVgdeqjIZy�Mn� I\�Oy1R�GbI?MXVWdeq\I�[�Y\c�VvI�r¨zwx
K�}sVWVWMXPJqvR�GbI ��£ ·�¹�V¼K�MOqZPUdjknyJGsdjK,d ¤ ·vÿ��{º�djrbuedjPSR�deq\I�L�YZVvhidec�IQr�R�YªR�GbI�LQdjVtINc�dJ��FHGsMXK�[�djL�R�Yjc�K
rsMOc�I�L�R�kOx´MXPSR�Y(djPÔMXPsL�c�I�djK�I�MXPáÿ��{º*�� v¡Õ,�¢��¡F$GsMXKvMXKtdAK�MOqZPbMOTULQdjPSRvdjrbuedjPSR�deq\I�z]IQLQdj}sK�I?MXVgdeq\I�VtY\c £
hUGbY\kOY\q\x´djPsrÔPbY\RvL�YZkOYjcvMXPJ[�Y\c�Vgd/R�MOYZP¡MXKDR�GJI?kXMXVWMOR�MXPbq|[�djL�R�Y\cD[�Y\cªVtI�djK�}bc�MXPbqAkOIQPsK�MXPbqU��D�K�I�Y\[,R�GbI
hidjPbL�GJc�YZVgd/R�MXL�MXVgd/q\I�R�YtVtI�djK�}bc�I�MXVWdeq\I�hid/c�djVtINR�IQc�KHMXK�«&}bK�R�MOTsIQr�zwx� �MXL��JMXPbK�Y\P�IQR,djkn��l �Q�\�\� o1��GbY
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MXPsLNkXMXPUdeR�MOYZPvINà�IQL�R�KNywdjPsrgMXPSR�c�MXPsK�MXLHuedec�M�d/R�MOYZPgd/c�I�PbYjRaL�YZPsK�MXrbINc�IQr����PgL�YZVthidec�MXK�YZP�y\��MOR�G{lÕº8Ö �Q¢\¢\¢ o
��F�f�K�LQdjPsK�R�Gbc�YZ}bqZGªPUdec�c�Y�� £ zidjPsrªTskOR�INc�K�L�IQPSR�INc�IQrDYZPªR�GJI,ÁA¯°Ôc�Y\R�deR�MOY\PUdjkJ� 4 kXMXPbIQKNyjMXP�«&}sK�R�·�rUd�xwKQy
¯��¯°�f|L�YZ}skXr�YjzUK�IQc�u\Iv[�YZ}bc�· ý § ¢ Á{xSc�YZkXr�LNkX}sK�R�INc�K�z]INx\YZPsr � �wh�LgdePsr¨deR�kOI�deK�R $ K�R�d/c £ [�Y\c�VWMXPbq
LNkX}sK�R�INc�K�l�deq\I�� �Q¢ Á�xwc�o���MOR�GbMXP � �wh�Lj� ² K�K�}sVWMXPbq�d�VtYJrbIQK�Ra§ ¢\¢ K�R�dec�K�h]INc�TbI�kXrtY\[�uJMOI��myZR�GJI�TsPUdjk
K�djVthUkOItMXK�PJI�d/c�kOx{î ¢\¢\¢ K�xJK�R�I�VtKQ�ª�P(L�YZPSR�c�djK�RQy�R�GbItY\c�MOqZMXPUdjk� �°�Áãc�IQ�w}bIQK�R�IQrAR�c�MOhUkOIvR�GJItR�MXVvI�l � ·
rUd�xwK�oHR�Y+djLN�w}bMOc�IªK�MXVWMXk�d/c�rUd/R�dg[�Y\c�YZPbkOx ��4e¢ K�xJK�R�IQVWKN�PT�YZVthid/c�IQr{R�Y?d�K�kXMOR�K�h]IQLNR�c�Y\qjc�dehUG�y�¯��¯°�f
[�}bc�R�GbINc$MXVthsc�Y/u\IQK�R�GsMXKaIN_wh]INc�MXVtIQPSRazwxghbc�Y/uJMXrbMXPbqDhsc�IQLNMXK�I�K�h]IQL�R�c�Y\hUGbYjR�YZVtINR�c�xtY\[�R�GbI�kXMXPbI�IQVWMXK�K�MOY\P
djPsr?MXVthsc�Y�u\IQr?K�}bzsR�c�djL�R�MOY\P?Yj[1djPZx�I�_JR�IQPsrbIQr�� 4 IQVWMXK�K�MOYZP��

² K$IN_bdjVthUkOIQK�Y\[�R�GbI�h]Y��$INc$Yj[pK�hideR�M�dek�Vª}skOR�MOhUkOI�_bMXPbq���MOR�G+¯��¯°�f]yi� 4 K�hiI�L�R�c�djk £ MXVgd/qZMXPbqª[�Y\c�R�GbI
 �MXK��m �°�Á¼hbc�Y\h]Y\K�dekZ��MXkXkwdjkXK�Y�VtI�djK�}bc�I�� 4 I�VtMXK�K�MOYZPmMXP�K�R�IQkXk�decU«¬INR�KNyeK�GbYJL��JKNyjdjPsr�hUGJY\R�YJrbMXK�K�YJLNM�deR�MOYZP
c�INqZMOY\PsKNySR�GbINc�INzwxtK�MXVª}skOR�djPbINYZ}sK�kOxtdeLQL�YZVvhUkXMXK�GsMXPbq�§Z· ë Y\[�R�GbI('<GSxJK�MXLNK<Y\[�fSR�dec��sYjc�VgdeR�MOYZPthsc�Y\h]YZK�djk
djPsrgd�c�I�deK�Y\PUdezUkOIH[�c�djL�R�MOY\PvY\[�R�GbI��PSR�INc�K�R�I�kXk�d/c�Á�IQrsMX}sV  �°�Á hsc�Y\h]YZK�djkn���P�djrsrsMOR�MOYZP�yj��GbMXkOI�¯��¯°�f
MXK1K�R�}srbxJMXPJqmR�GbIHhsc�Y\h]INc�R�MOI�K�Y\[�rbMXK��wK�MXPvrsMXK�R�djPSR�x\YZ}sPbq�LNkX}sK�R�INc�KNy\MOR�LQdjPtK�MXVª}skOR�djPbINYZ}sK�kOx�VvI�deK�}Jc�I$R�GbI
VgdjK�K,[�}sPsL�R�MOY\P�Y\[�K�}bz £ K�R�IQkXk�dec,Y\zs«¬IQL�R�K,[�c�Y\VÙzsc�Y���P{rJ�Hdec�[�R�Y�K�}bhiIQc £ hUk�djPbINR�VgdjK�K�IQKQ�,F$GbIvº Ö �Q¢\¢
¯��F�f�K�LQdjPbK,R�GUd/R,��MXkXk�c�INu\I�djk�R�GbImc�djrsM�dek	K�R�c�}sL�R�}bc�IDdjPsr�rb}sK�R�L�YZPSR�IQPSR,Y\[�rbMXK��wKH��MXkXk	djkXK�YWhsc�Y\z]ImR�GbI
deR�VtYZK�hUGbINc�IQK�Y\[<K�INu\INc�djkpGw}sPsrJc�IQr|u\INc�x�kOY�� £ VWdjK�K�K�R�dec�K�djPsrAK�}bz £ K�R�IQkXk�dec�Y\zb«¬IQL�R�K�h]INc�LNkX}sK�R�IQcNy�I\� qU�Xy
uJM�dW� 4 Â djPsrKT$� ¾ zidjPsrbKQ�,¯��¯°�f?LQdjP�rbINR�IQL�R�dePsr{K�R�}brbx �Q¢ Á�xwc�Y\kXr+[�c�INI £ µsYSdeR�MXPbqgK�}bh]INc £ hsk�djPbINR�K
Y\[1·�Y5µ�¶B·�deR�dvrsMXK�R�dePsL�I�Y\[ � �wh�L�MXP �N¢ ¿ KN�

² P|I�_bLNMOR�MXPJq�h]YZK�K�MOzUkOIDYZ}bR�L�YZVtIDYj[<K�}bL�G{K�R�}srsMOIQK�MXK�R�GJIvrbMXK�L�Y/ujIQc�x?Y\[�I�_JR�c�d £ K�YZk�d/c�qZM�dePSR�hUk�djPbINR�K
lBa`)'<K�oHR�GUdeR�GUd�u\IªziIQIQP|I�«¬IQL�R�IQr{[�c�YZV¥x\YZ}bPbq�hsk�djPbINR�dec�x{K�xJK�R�I�VtKQ��FHGbIQK�IªhUk�djPbINR�K�L�deP|z]ItrsMXK�R�MXP £
qZ}sMXK�GbIQr�[�c�YZVÜ[�c�INI £ µsYSdeR�MXPbq�Ba`)'<K�R�GUdeR�[�Yjc�VtIQr�MXP(MXK�YZk�deR�MOYZP|zwx|R�GbIQMOcmGbMOqZG�hsc�Y\h]INcmVtY\R�MOY\PsK�R�GUd/R
��MXkXkb[�dec�IN_JLNINIQrtR�GbI�u\IQkOYJLNMOR¬xDrsMXK�h]INc�K�MOYZPsK<MXPtx\YZ}sPJqDLNkX}sK�R�INc�KQ�1 �}bI�R�YmR�GbI�k�dec�q\I�¯��¯°�fªTsIQkXrWY\[�uwMOIN�my
R�GJIQc�I�MXK$dªGbMOqZG�hbc�Y\zid/zUMXkXMOR¬xvY\[�rsMXK�L�Y/u\INc�MXPbq�I�«¬I�L�R�I�rÎB�`)'<KN�ÖB�«¬IQLNR�IQr�B�`)'<K���MXkXkihsc�Y/uwMXrbI�djP�}bPsMX�w}bI
Y\hshiY\c�R�}sPsMOR¬xvR�YDK�R�}srbx\ySuwM�dDº8Ö �N¢\¢ K�h]IQL�R�c�YZK�L�Y\hwx\yZR�GbI�deR�VvYZK�hUGbINc�IQK<Y\[�R�c�}bI�¸\}bhUMOR�IQcadjPUdjkOY\q\K�l�Mn� I\�Oy
hUk�djPJIQR�K���MOR�G�d�[�Y\c�VgdeR�MOYZP|GsMXK�R�Yjc�x�K�MXVtMXk�dec�R�Y�R�GUdeR�Y\[<YZ}Jc�Y���PAK�YZk�dec�K�xJK�R�IQV�o$��MOR�GbYZ}bR�R�GbIt}sK�}Udjk
rsMO�gLN}skOR�MOIQK$Y\[pK�R�}srJxJMXPbqWY\c�zUMOR�MXPJqthUk�djPJIQR�K,MXP?R�GbI�qZk�dec�I�Y\[pR�GbImL�I�PZR�c�dek�K�R�decN�

ced¹¸�dgf Å�ÇZø�È�ñ�Ë�È�Ç �mø�ôUÊ�É�Ì	Î�Ï�Ð]ÉSÑ	Ò
fSR�}srsMOIQK�Yj[�R�GbI�IQLQkXMOhbR�MXLHhsk�djPbI\ywdjPsrWR�GJI�¤�}sMOh]INc�ßaIQkOR�MXPthidec�R�MXLN}sk�decNywdec�I�LNc�MOR�MXLQdjkbR�Y�YZ}bc�}sPsrJIQc�K�R�djPsr £
MXPbqAY\[,R�GbI�[�Y\c�VgdeR�MOYZP�djPsr¡INu\YZkX}bR�MOYZP¡Yj[�R�GbI?K�YZk�decªK�xJK�R�IQV+y1z]Y\R�GÚdjKªR�GbI?K�YZ}bc�LNI�Y\[�K�GbY\c�Rvh]INc�MOYJr
L�YZVtINR�K�dePsr�djKaR�GJI�z]IQK�R�hsc�IQK�INc�u\IQr�LNkX}bIQK�R�YªR�GbI�L�YZPsrbMOR�MOYZPsKaMXPgR�GbI�K�YZk�decaK�xJK�R�IQVÃrs}Jc�MXPbqªR�GbI�INh]YJL�G
Y\[	hUk�dePbINRa[�Y\c�Vgd/R�MOYZP��<fShiI�L�R�c�YZK�L�Y\hUMXL�K�R�}srsMOIQKaYj[�VtY/uJMXPbq�Y\zb«¬I�L�R�K�K�}sL�G?deK�hsk�djPbINR�K�djPsr�¤�}bMOh]INcHßaIQkOR
Y\zb«¬IQLNR�K�ln¤�ß,Â�K�ophsc�IQK�IQPSR�PbYDMXPSR�c�MXPsK�MXL,rsMO�gLN}skOR�MOI�K1[�Y\cadjP�¯��F�fvK�MXPbLNI,R�GbI�MXPSR�INc�[�IQc�Y\q\c�djV³[�Y\cad�VtY/u £
MXPbqtK�Y\}bc�L�I�L�deP�z]I�[�Y\c�VtIQr�zwx�c�IQq\MXK�R�INc�MXPbqtdePsr?K�R�djL��JMXPbqªR�GbI�K�INc�MOIQK�Y\[pK�GbY\c�R,MXPbrsMOuJMXrs}Udek�I�_Jh]YZK�}bc�IQKQ�
¯��¯°�f���MXkXkSz]I,d/zUkOI�R�Y�Y\zbR�djMXPDR�GbI$rbININh]IQK�R1L�IQPsK�}sK�Y\[]¤�}sMOhiIQc1ßaIQkOR�Y\zb«¬IQL�R�KNyjVgdehshUMXPJq�MOR�Kph]Y\hU}sk�d/R�MOYZP
djPsr�rJxJPUdjVWMXLQdjkiK�R�c�}sL�R�}bc�I\�<FHGJI�}sPbhid/c�djkXkOIQkOIQr�K�IQPsK�MOR�MOuJMOR¬xvY\[�^�`mfwFÓ��MXkXkih]INc�VWMOR�rbININh?K�I�dec�L�GbIQK�l�R�Y
O »õ§ ��� îwo���GsMXL�G{K�GbYZ}skXr�xJMOIQkXr+hUGJY\R�YZVvIQR�c�x�[�Y\c�d/z]YZ}bR �Q¢j¢ PbI��õY\zb«¬IQLNR�K�hiIQc�¯��¯°�f?TbI�kXr��H��GbMXkOI
zsc�YSdjr £ zidePsr´L�YZkOY\c�K�l�rJYZVWMXPUdeR�IQr(zwxAc�INµsIQL�R�IQr¨kXMOqZGSR�o�dec�IgY\PskOx|�$I�de�JkOxArsM�deq\PbYZK�R�MXLvY\[$L�YZVth]Y\K�MOR�MOYZP
lºTak�dec�� �Q��$Z4 o�ys¯��¯°�f�kOY��âc�IQK�YZkX}bR�MOYZP(lÕº8» �Q¢\¢ oaK�h]IQL�R�c�YZK�LNYjhwx�Y\[�R�GbI�zsc�MOqZGZR�INc�¤�ß,Â�Kml�O�� 4Z��� ·Zo
��MXkXk1ziI�dezUkOIWR�Y{rbINR�I�L�RDdePsr¨K�R�}srbx(dezUK�Y\c�hsR�MOYZP�[�I�deR�}Jc�IQK�hsc�YJrs}sL�IQr¨zwx�MXL�IQK�l�IZ� qU�Oy�� 4 ÂDyIT,Â 4 y�^ 4 y
^�� 2 y»T�� ¾ o�ybR�GbImkXMO�\IQkOx�Vgd/«¬Y\cHK�}bc�[�djL�I�L�YZPsK�R�MOR�}bIQPSR�KHY\[�¤�ß,Â�KQ�
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F�Y¡hsc�Y/uJMXrbI|d´�w}UdePSR�MOR�deR�MOu\I�INuedjkX}Ud/R�MOYZPÚY\[�R�GbI{h]INc�[�Y\c�VgdePsL�I{Y\[m¯��¯°�fÔ�$I|GUd�u\I{LQdjkXLN}sk�deR�IQrÚR�GbI
I�_Jh]YZK�}bc�I�R�MXVtI�c�IQ�w}bMOc�IQr¡R�YAh]INc�[�Y\c�V R�GbI+^�`mfJF¼ �°�Á´�1FHGbI�c�I�K�}skOR�Ktd/c�I?kXMXK�R�IQr¡MXPÚFpdezUkOI 4 dePsr
rsMXK�hUk�d�xjI�rgMXP��pMOqU� � ��FHGJI�MXPJhU}bR�TUkOI��HdjKaR�GbI�L�YZPbTsqZ}Jc�IQr ² r���YwLmfSLQMOIQPsL�I��´Y\c��JMXPbqW`�c�YZ}bh�K�LNMOIQPsL�I
hsc�Y\q\c�deV u\INc�K�MOYZP 4 � � y�rUdeR�IQrâ¸\}bkOx 4�$ y �N�\�\� � 2 �sY\c?L�YZVvhidec�MXK�YZP�y�djPsr�djK?d�L�YZPsK�MXK�R�IQPsL�xØL�GbIQL���y
�$IvdjkXK�Y�R�dezU}sk�d/R�IDR�GbIªc�IQK�}skOR�K�R�GsdeR�YZ}bc�K�hsc�I�djrAK�GbININR�hsc�IQrsMXL�R�K�[�Y\c�R�GbIg`�YwrsrUdec�r{ìadec�rsK�R�MXL���&fJ¯Á´�
FHGJI�ìad/c�rsK�R�MXL���R�IQkOIQK�L�Y\h]I�djPsr¡K�hidjL�IQL�c�de[�RDdec�I�djK�K�}sVtIQr´[�Y\cªdjkXk<L�dekXLQ}bk�deR�MOYZPbKQ���´I�L�YZPsLNkX}srbIgR�GUd/R
¯��¯°�fALQdjP(hiIQc�[�Y\c�V R�GJIWIQPSR�MOc�I� �°�Á djPsr¨MXP�YZPskOx�ê �Së Y\[aR�GbIWR�MXVvIWc�IQ�w}sMOc�IQr�zwx|R�GbItìadec�rbK�R�MXL��
&fJ¯Á´�SF$GsMXK<MXK1c�IQVgdec��edezskOIZy\K�MXPsL�IHR�GbI� �°�ÁÙ�HdjK�rbIQK�MOqZPbIQrWdec�YZ}sPsrvR�GbI$ìadec�rsK�R�MXL��DMXPbK�R�c�}sVvI�PZR�KNyZMn� I\�Oy
R�c�djrsMOR�MOYZPUdjk	L�deVtINc�djK�djPsr|K�h]IQL�R�c�YZVtINR�INc�KQ��F$GbIQK�IDLQdjkXLN}sk�deR�MOY\PsK,c�INµsIQL�R�R�GJIDI�_JIQLN}bR�MOYZP+Y\[1R�GbIv �°�Á
MXP�R�GbIgVWdjPsPbINcmMXVWdeqZMXPbIQrAzwx|R�GbI�de}bR�GbYjc�K�Y\[aR�GbIWhsc�Y\qjc�djVWKNy�IN_JLNINhsR���GbINc�ItR�GbIW}sK�IgY\[aR�GbI�¯��F�f
hidjPbL�GJc�YZVgd/R�MXLgMXVgdeqjI�MXKvderbuedjPSR�d/q\INYZ}sKN�{FHGbI�K�hiIQIQr�djrbuedjPSR�deq\IgY\[�¯��¯°�f¨LQdjP´z]I�R�c�djL�IQr´R�Y|R¯��Y
[�djL�R�Yjc�KN~ � o�d �Q¢Së c�IQrs}sL�R�MOY\P¡MXP´R�YjR�djk<I�_Jh]YZK�}bc�I�R�MXVtI�[�c�YZVÀ}sK�I�Y\[HR�GJI�hidjPsL�Gbc�YZVgdeR�MXLgMXVgdeq\IgR�Y
L�YZVDzUMXPJIvMXVWdeqZMXPbq�djPsrAK�h]IQL�R�c�YZK�L�Y\hwx�� 4 o�deP�djrsrsMOR�MOYZPUdjk 4j¢Së c�IQrs}sL�R�MOYZP|MXP{IN_wh]YZK�}bc�IªR�MXVvIvrb}bIvR�Y
R�GJI�k�dec�q\I�¯��¯°�fvTsIQkXrgY\[�uJMOI���� ² K�K�GbY���P�MXP��pMOqU� � ywR�GbI�hU}bc�I���F�ftVtYwrbI�c�INhsc�I�K�IQPSR�K�R�GbI�Vgd/«¬Y\c�MOR¬x
lnê/î ë o<Y\[pR�GbI� �°�ÁþIN_wh]YZK�}bc�I�R�MXVtI\�

F$GbI�d/z]Y/u\IgdjPUdekOxJK�MXKmPJIQq\kOI�L�R�K�R�GbIgGw}bq\IWhiY\R�IQPSR�M�djk�Vª}skOR�MOhUkOI�_(derbuedjPSR�d/q\Iv��MOR�G(R�GbI�¯��F�fiy�Mn� I\�Oy
dgK�MXPbqZkOIDK�INR�Y\[�¯��¯°�f+K�}bc�ujIQxwK�LQdjPAdjLNL�YZVthskXMXK�G+Vª}sL�G�Y\[1R�GbIªL�Y\c�Iª^�`mfJF�VWMXK�K�MOYZP����bY\c�I�_sdjVthUkOI\y
L�YZPsK�MXrbINc�djPW¯��¯°�f �Q¢\¿ K�rJIQINhWTbI�kXrtK�}Jc�u\INxªLQdec�c�MOI�rªYZ}bR�Y/u\INc ��ý ·�¹�V©deRad�c�I�K�YZkX}JR�MOYZPªY\[	º8» �Q¢j¢ �
FHGJIghidjPsL�Gbc�YZVgdeR�MXLtMXVgdeqjIgL�YZPbK�R�c�}sL�R�I�r([�c�YZV R�GbI�K�}bc�u\INx�L�deP(z]IgINà�IQL�R�MOu\IQkOx|}sK�IQr¨R�Y{MXPSu\IQK�R�MOqSdeR�I
�$I�de�ªkOIQPsK�MXPbq�MXPtR�GbI,[�djMXPZR�qSdek�d/_JxDhiY\hU}sk�deR�MOYZPWdjPsrtR�GbI�VtYjc�hUGbY\kOY\qZMOIQK�Y\[�R�GbI,[�djMXPSR�IQK�R1qSdjk�d/_bMOIQKN�pFHGbI
kOY�� c�IQK�YZkX}bR�MOYZP¨K�h]IQLNR�c�YZK�L�Y\hwxA��MXkXk<xwMOI�kXr¡ÿ��|º ¦ �Q¢ K�hiI�L�R�c�d+[�Y\cªdjkXk<Yjzs«¬IQL�R�K���MOR�G¨µU}J_´rbIQPsK�MOR�MOIQK
¦�§Z·¡PU¸jx\� ² R�R�GsMXK�µU}J_ÞrbIQPsK�MOR¬xÓkXMXVWMORQyH�$IAI�_Jh]IQL�R �Q¢ y ¢\¢\¢ qSdjk�d/_JMOI�KNy �N¢\¢ � ¦ ·��w}UdeK�d/c�KNy�§ ¢\¢
GsMOqZG £ ��hsc�Y\R�Y�K�R�dec�LNkX}sK�R�IQc�KNy�djPbr 4 î�fJ^,IDh]INc�hiYZMXPSR�MXPJqU��FHGsMXK�K�MXPbqZkOI�YjzUK�IQc�uedeR�MOYZP{LQdjP{R�GbINc�IN[�Y\c�I�z]I
}sK�IQr?R�YtMXPSu\IQK�R�MOqSd/R�I�R�GbImLNkX}sK�R�INc�MXPbqvhsc�Yjh]INc�R�MOIQK$Y\[�R�GbI�TsIQkXr?qZdjk�d/_bMOIQKN�bMXrbIQPSR�MO[�xgR�GbI�GsMOqZGbIQK�R$c�IQrsK�GsMO[�R
h]Y\hs}sk�deR�MOY\PsKN�srbMXK�L�Y/ujIQcaR�GbI�Tbc�K�R,kXMOq\GSR�Y\zs«¬IQL�R�KHdjPsr�K�R�}srbx�R�GbIQMOcHK�hideR�M�dek�djPsr�c�IQrsK�GsMO[�RHrbMXK�R�c�MOzU}JR�MOYZPsKN�
¾ ÂEÁºÁºÎPGIHJH¯½\½\½�² Ì�ßÀèíÁu² èíÁÃèºÍu» ² ¸7â�å�H¯ÌÄö�èSH öþá³»àÌ�H
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K�R�}srJx�R�GbIaK�hideR�M�dek\ujd/c�M�deR�MOYZPsK�MXPmK�R�dec £ [�Y\c�VWdeR�MOYZP�c�deR�I�djPsr�rb}sK�R�I�_JR�MXPsL�R�MOYZPmMXP�R�GbI�I�_JR�IQPsrbIQrmqSdek�d/_bMOIQKN�
MXrbIQPSR�MO[�xWqjc�d�uJMOR�deR�MOY\PUdjkidec�LQKaY\caY\R�GJIQc�K�R�c�Y\PbqvkOIQPsK�IQKQ�JMXrJI�PZR�MO[�xgdjkXkiR�c�dePsK�MOI�PZRaY\zs«¬IQL�R�KNyJdjPsr�R�Gw}bK�R¬xwhiIZy
deq\I £ rUd/R�I\y�djPsrÞhbc�Y/uJMXrJI(djLNLN}bc�deR�IAK�h]IQL�R�c�Y\hUGbYjR�YZVtINR�c�xÚ[�Y\c�djkXk�fJ^,I\��hsc�Y/uJMXrbI�d¡L�YZVth]YZK�MOR�IAGbMOqZG £
c�IQrsK�GsMO[�R,K�h]IQL�R�c�}sV±R�YgrJIQR�INc�VWMXPbI�R�GbI�c�I�rbK�GbMO[�RHY\[pc�IQMOYZPsMED�deR�MOY\P��

 �INIQh¡l �N¢\¿ KNy�º�» �Q¢\¢ o�K�}bc�ujIQxwK,Y\[�R�GbImIQLNkXMOhsR�MXL�hsk�djPbI\yiMXP�djrsrsMOR�MOYZP?R�Ygc�IQujI�dekXMXPbqWPbI���VtIQVDz]INc�K
Y\[�R�GJI|¤�}sMOh]INc�ßaIQkORQy<��MXkXk,djkXK�Y(hsc�Y\ziI�R�GbI�hsc�Y\h]INc�R�MOIQKWY\[�[�djMXPZRWGUdjkOY´K�R�dec�KgdjPsrársMXK�R�djPSRtqSdek�d/_bMOIQKN�
`�MOu\IQP(R�GbI�zsc�YSdjr(�,d�ujI�kOIQPbqjR�G(LNY�u\INc�deq\ItY\[�¯��¯°�f]ypVª}sL�G(Y\[HR�GbI�K�LNMOIQPsL�I�MXP¨R�GbI�K�R�decDdjPsr¨hUk�djPbINR
[�Y\c�VgdeR�MOY\P� �°�Á hsc�Y\h]YZK�djkXK�LQdjP�djkXK�Yªz]I�LQdec�c�MOI�rgYZ}JRHK�MXVª}skOR�dePbINYZ}sK�kOx\���sY\c�I�_sdjVthskOIZyS��MXrbI £ TsIQkXr�� 4IQVWMXK�K�MOYZPWkXMXPbI�VtI�djK�}bc�IQVtIQPSR�K<MXP�K�R�dec<[�Y\c�VWMXPJqmc�INqZMOYZPbK�djPbrgx\YZ}bPbqDLNkX}sK�R�INc�K�L�YZ}bkXrgz]I�}sK�IQrgR�YDK�R�}srbx
IQVWMXK�K�MOYZPÚ[�c�YZVärsMXK��JKNyp«¬INR�KNyHdePsráhsc�Y\R�YZK�R�dec�KN�Í¯�1¯°�fÚkOY��Ùc�IQK�YZkX}bR�MOY\PØÁ|¯° K�hiI�L�R�c�YZK�L�Y\hwx�Y\[�c�dec�I
IQVDz]IQrsrbIQrthbc�Y\R�YZK�R�dec�K��$YZ}skXrtK�MXVª}skOR�djPbINYZ}sK�kOxmhsc�Yjz]I,R�GbI,LQMOc�LN}sVWK�R�IQkXk�dec1rsMXK��ªK�R�c�}bLNR�}bc�IHY\[�Gw}sPsrbc�IQrsK
Y\[aR�GbIgVvY\c�IWhiY\hU}skOYZ}bK�YZkXrbINcmK�R�dec�KmMXP(R�GbIgK�djVtIWLNkX}sK�R�INc�KQ��fSMXVWMXk�dec�kOx\y	¯��¯°�fAkOY��©c�I�K�YZkX}JR�MOYZP(^�¯°
K�h]IQL�R�c�Y\K�L�Y\hSxÔlÕºÝ» �Q¢\¢ o,Y\[aLNkX}sK�R�INc�K�R�dec�K�R�Y+K�R�}brbx|R�GJIWhbc�Y\h]INc�R�MOIQKmdjPbr(MXPsMOR�M�dek�VgdjK�K�[�}sPsL�R�MOYZPAY\[
kOY���VgdjK�K�K�R�IQkXk�dec$djPsr�K�}bz £ K�R�I�kXk�d/caY\zs«¬IQL�R�K���MXkXk�K�MXVª}skOR�djPbINYZ}sK�kOxvhsc�Y\ziI�R�GbI�MXPsPbINcHrbMXK��thsc�Y\hiIQc�R�MOIQK�Y\[
Gw}sPbrbc�IQrsK,Yj[�K�R�d/c�KN�

�,I�PbLNI\yZMO[]R�GbI� �°�ÁÙ�HdjK1c�I £ rbIQK�MOqZPbIQrªR�Y�R�de�\I,Vgd�_bMXVgdjkbdjrbuedjPSR�deq\I$Y\[]R�GJI�LQdehidezsMXkXMOR�MOIQKpY\[�¯��¯°�f
l�I\� qU�Oy	K�MXVD}skOR�djPJIQY\}sK�MXVWdeqZMXPbq?djPsr�K�h]IQL�R�c�Y\K�L�Y\hSxZy�K�hideR�M�djk�Vª}skOR�MOhskOIN_JMXPbqUy�zsc�YZdjr|�,d�u\IQkOIQPbq\R�GAL�Y/ujIQc £
deq\I/o�y�d�L�YZPsK�MXrbINc�dezskOI+K�d�uJMXPbq\KWMXP�R�Y\R�djk$I�_Jh]YZK�}bc�I+R�MXVtI��$YZ}bkXrÚz]I{djL�GsMOINu\IQr���'pINc�GsdehUKtVtY\c�I�K�MOq £
PsMOTULQdjPZR�kOx\y�K�MXPbLNI¨¯�1¯°�f�djLN�w}sMOc�I�K+dÚK�h]IQL�R�c�}sV [�Y\c?INu\INc�xÓhUM _JIQk�MXPÍR�GbI(TsIQkXr�Y\[DuJMOI���y�MOR?��YZ}skXr
K�MXVª}skOR�djPbINYZ}sK�kOxDL�YZkXkOIQL�R<djrsrsMOR�MOYZPUdjkbK�LNMOIQPSR�MOTULQdjkXkOxD}bK�IN[�}skUrsdeR�dsÃ�å�Ä�Åeæ»ÆaR�GUdeR�K�h]IQLNMOTULQdjkXkOxªLQdjkXkOIQrª[�Y\c<MXP
R�GJIW �°�Á´�~'1c�Y\q\c�djVWK�rbIQK�MOqZPbIQrAdec�YZ}bPsrAR�GbItLQdehUdezUMXkXMOR�MOIQK�Y\[�¯��¯°�f|dec�IZy�R�Gw}sKNy�kXMO�\IQkOx?R�Y+djL�GsMOINu\Iªd
K�LNMOI�PZR�MOTUL�YZ}bR�hs}bR��$IQkXkSziIQxjYZPsrªR�GJIHK�LNYjh]I$R�GsdeR1L�dePªz]I�I�PZuJMXK�MOYZPbIQrDY\c�MXVthUkOIQVtIQPSR�IQrm��MOR�GDR�c�djrsMOR�MOYZPUdjk
MXPsK�R�c�}sVtIQPSR�deR�MOYZP��

Ç 6 = > 7 = 6 6 ; 7 = >
±)È  g n*ÉÊÉÊËnÌ^Í
¯��¯°�fWhbc�Y/uJMXrJI�KNyJMXP�dªK�MXPbq\kOI�MXPsK�R�c�}sVtIQPSRNywR�GbI�LQdehUdezUMXkXMOR¬xvR�Yª[�}bkOTUkXk]R�GbI�c�IQ�w}sMOc�I�VvI�PZR�KaYj[	R�GbI�^�`mfJF
 �°�Á´yJR�GbI�PbINIQrsK$Y\[	R�GbI�R�dec�q\INRHdjLN�w}bMXK�MOR�MOYZP�djPsr�TUPJI�qZ}sMXrsMXPbqªK�IQPsK�Y\c�KNysdjKa�$IQkXk�djK$R�GbI�GsMOqZG��w}UdjkXMOR¯x
MXVgdeqjIQc�x?PbIQL�I�K�K�dec�x?[�Y\c�VtI�djK�}bc�IQVtIQPSR�djPsr{LNY\PSR�c�YZk�Y\[1R�GbI��,d�ujIQ[�c�YZPSR,INc�c�Y\cvl��â�-B�o$Y\[1R�GJIªYjhsR�MXLQdjk
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R�IQkOIQK�L�Y\h]I+djK�K�IQVDzUkOxÍlÕÂ�F ² o��1¯�1¯°�f¡rbIQkXMOu\INc�KªR�GJI�rbMOà�c�djL�R�MOYZP £ kXMXVtMOR�IQr¨h]INc�[�Y\c�VgdjPsL�I?Yj[�dAL�YZPSu\IQP £
R�MOY\PUdjkULQdjVtINc�dJyj��GsMXkOI�d/R�R�GbI�K�deVtI�R�MXVvI�hbc�Y/uJMXrbMXPbqmR�GJI�GsMOq\GgK�hiI�L�R�c�djksc�I�K�YZkX}JR�MOYZPgdePsrgK�I�PbK�MOR�MOuJMOR¬xDY\[
dWVª}skOR�M £ Y\zb«¬I�L�R,K�h]IQL�R�c�YZVtINR�INcQ���P|djrsrsMOR�MOYZP�yiK�YZVvImR¬xwhiI�K,Y\[�Y\zUK�INc�uedeR�MOYZPsK$��GbMXL�G{d/c�I�PbY\R�hsc�djL�R�MXLQdjk
��MOR�G+K�kXMOR,K�h]IQLNR�c�YZVvIQR�INc�KNysK�}sL�G{deK�K�h]IQL�R�c�YZK�L�Y\hwx�Y\[�VvY/uJMXPbqvY\zs«¬IQL�R�Kml�I\� qU�Xyshsk�djPbINR�dec�x�R�dec�q\INR�K�oaVgd�x
z]I�VWdjrbI�zSx�c�INqZMXK�R�INc�MXPbqWdjPsr+K�R�djL��JMXPbqtR�GbImK�I��S}bIQPsL�I�Y\[�MXPSR�INc�[�INc�Y\qjc�djVWKN�

F$GbI�hsGsMXkOYZK�Y\hUGSxtY\[�R�GbI�¯��¯°�fWh]YZMXPSR$rbIQK�MOqZP��,deK�R�YªIQPUdezUkOI�R�GbImdjLN�w}sMXK�MOR�MOYZPgY\[pdjkXk�L�YZVvh]YZPbIQPSR�K
Y\[HR�GbI? �°�Á ��MOR�G¡qjc�I�deR�IQK�RDIN�gLNMOIQPsL�x\��F$GbI�L�GJYZMXL�I�Yj[�djPÔ¯��F�f´dec�L�GsMOR�IQLNR�}bc�IgIQVtINc�q\IQr´z]IQLQdj}sK�I
Y\[pMOR�K,dezUMXkXMOR¯xgR�YWhiIQc�[�Y\c�VÝR�GbIm �°�ÁÀK�LNMOIQPsL�IZyw��GsMXkOI�VWdjMXPSR�deMXPsMXPbqªR�GbI�q\c�I�deR�I�K�R$hbc�djL�R�MXLQdjk]IN�gLNMOI�PbLNx\y
K�IQPsK�MOR�MOuJMOR¯x{djPsr|µsI�_bMOzUMXkXMOR¬x]�	djPsr�deR�R�GJItK�deVtIvR�MXVtIªc�I�rb}sL�Ivhsc�Y\qjc�djV¥c�MXK���zwx{VWMXPsMXVWMEDQMXPbq�c�IQkXM�djPbLNI
YZPgR�IQL�GsPbY\kOY\q\xvrbINu\IQkOY\hUVtIQPSRN��F$GbI�µbIN_JMOzUMXkXMOR¬xªR�YDz]I�L�YZPbTbqZ}bc�IQrgYZPgY\c�zUMORQySR�YvdjrsdehsRaR�Y�R�GbI�K�h]IQLNR�c�djk
c�IQK�YZkX}bR�MOYZPmPbINI�rbKpY\[sYjzUK�IQc�uedeR�MOYZPbK�d�rbIQL�derbIa[�c�YZV�PJY��8lò��GsMXL�G�Vgd�x��$IQkXk\z]I$rsMOà]INc�IQPSR�R�GUdePDLN}bc�c�IQPSR�kOx
IQPSuJMXK�MOYZPbIQr]o�y�djK��$IQkXk�djK?R�GbI´rJI�K�MOc�I(R�YáYjzsR�djMXPâdÔK�hiI�L�R�c�}sV [�Y\c�INu\INc�xÓhUM _JIQkny��$INc�I�qZMOu\IQPÍqjc�I�deR
�$IQMOqZGZRQ���PsrbINIQr�ypK�}sL�G¨}sPSzsM�djK�I�r¨djLN�w}sMXK�MOR�MOYZPAY\[$K�h]IQL�R�c�djk<MXPb[�Yjc�VgdeR�MOYZP�Vgd/_bMXVtMEDQIQK�R�GbIghiYZK�K�MOzsMXkXMOR¬x
[�Y\cH[�Y\c�R�}sMOR�YZ}sKHrsMXK�L�Y/u\INc�MOI�K�Y\[�R�GbIm}sPJ�JPbY���P{djPbr?R�GbIm}sPJIN_wh]IQLNR�IQr��

F$GbIg¯�1¯°�f{zidjK�IQkXMXPbIWrbIQK�MOqZP�L�YZPsL�INhsR�I�_JhskOYZMOR�K�R�GbIt[�djL�R�R�GUdeRmdjP(MXVgd/qZMXPbq+Á{MXL�GJI�kXK�YZPAMXPSR�INc�[�IQc £
YZVtINR�IQc�hsc�Y�uJMXrbIQK�K�MXVª}skOR�djPbINYZ}sK�kOx�z]Y\R�G|zbc�YSdjr £ zidjPsrAL�YZPSujI�PZR�MOYZPUdek�MXVWdeqZMXPbq�djK��$IQkXkpdjK�dec�zsMOR�c�d/c�MXkOx
uedec�M�d/zUkOI�c�IQK�YZkX}bR�MOYZPgK�h]IQLNR�c�YZK�L�Y\hwx{l�}bh�R�YvdDrbIQK�MOqZPbIQr�Vgd/_bMXVª}bV+yJdjPsr�K�}Jzs«¬IQL�R�R�Ytdehshsc�Y\hsc�M�deR�I�K�IQP £
K�MOR�MOuJMOR¯xgkXMXVWMOR�K�o1[�Y\c$INu\INc�xghsM _JIQk�MXP�R�GbI�TsIQkXr�Y\[�uwMOIN��Y\[�R�GbI�MXVgd/q\INcQ�1FHGbI�kOY\K�K�c�IQk�deR�MOu\I�R�YWdDq\IQPbINc�MXL
LQdjVtINc�d+GUd�uJMXPJq{c�IQk�d�xAY\hsR�MXLQK�K�MXVWMXk�d/cmR�Y{R�GbI�¯��¯°�f(L�YZkXkXMXVgdeR�Y\c�dePsr´Y\zb«¬IQLNR�MOu\IgMXK�PbINqZkXMOqZMOzUkOI\~�R¯��Y
z]I�djVÜK�hskXMOR�R�INc�IQPsL�YZ}bPSR�INc�Ktl �j�Së I�djL�G]o�y	djPsr|R�Gbc�IQItLN}bziI £ L�Y\c�PbINc�c�INµsIQL�R�MOYZPbKtl �\�Zë I�deL�Gio�y�R�Y\R�djkXMXPbq
dehshbc�Y�_bMXVWdeR�IQkOx+· ë kOY\K�KN�HFHGbINc�Iªdec�I�R�Gbc�INI�Y\hsR�MOYZPsK,[�Y\c�MXVgd/qZMXPbqU~ � o$deR�dePSx|Â('�  R�GJI�R¯�$YgY\}bR�hU}JR
h]Y\c�R�KDLQdjP¨z]I�K�}sVWVtIQr¨R�Y{Y\zsR�djMXP¡djP´}sPsVtYwrs}sk�deR�I�r´MXVgdeq\I\� 4 o�R�GbI�MXPSR�INc�[�IQc�YZVtINR�INcmVgd�xAz]I�GbIQkXr
deRVDNINc�Yghid/R�G|rsMOà]INc�IQPsL�I�lºÎ '� mo�y�djPsr�YZPskOx?Y\PbIv�-' ² MXK�c�I�djrbY\}bRQ��§So$PbY�z]I�djV £ K�hUkXMOR�R�INc�MXK�K�IQkOIQL�R�IQr�y
djPsr¡deqZdjMXP¨YZPbkOx�YZPbI�MXKmc�I�djrbY\}bRQ���bY\cDK�MXVª}skOR�djPbINYZ}sKmMXVWdeqZMXPbq{djPsr¡K�h]IQL�R�c�YZK�L�Y\hwxAR�GJI�K�}sV Y\[�R�GbI
R¯��Y�Y\}bR�hU}JR�h]Y\c�R�Kmhbc�YJrs}bLNIQK�MXVgdeqZMXPbq+rUd/R�d+Yj[H�S}UdjkXMOR¬x{I��S}Udjk�R�Y�R�GUdeRmY\[Hd+LNY\PSu\IQPSR�MOY\PUdjk1L�deVtINc�db�
FHGJI�[�I���h]INc�L�IQPSR$kOYZK�KaY\[	R�GJc�YZ}bq\GbhU}bR$rs}bI�R�YDR�GbI�ziI�deV¼K�hUkXMOR�R�INc�MXK�VtY\c�I�R�GUdjP�VgdjrbI�}bh�[�Y\cazwxWR�GbI
qSdjMXP¨MXP´K�LNMOIQPSR�MOTULWR�Gbc�Y\}bqZGbhU}JRDhsc�Y/uJMXrbIQr¨zwx�R�GbI�K�MXVª}skOR�djPbINYZ}sK�kOx�djLN�w}sMOc�I�r¨K�h]IQLNR�c�djk<MXPb[�Y\c�VWdeR�MOYZP��
ÕR�MXK�}sPsPbIQL�IQK�K�d/c�x\yU[�Y\c,IN_bdjVthUkOI\yUR�Y�L�GbYwYZK�Imz]INR��$INIQP{dWPbI�dec £ ¯°�L�deVtINc�dvY\zsK�INc�ujd/R�MOYZP?Y\c�dWPbI�dec £ ¯°
K�h]IQL�R�c�Y\K�L�Y\hsMXLgY\zUK�INc�uedeR�MOYZP��{F$GbI�LQdjVtINc�d £ kXMO�\IgK�MOqZPUdjk<kOIQujI�kXKDd/RDR�GJI?�-' ² y�[�Y\cDVtYJrJIQc�deR�I�K�h]IQLNR�c�djk
c�IQK�YZkX}bR�MOYZP{Y\zUK�INc�uedeR�MOY\PsKWlnºÏ� § ¢\¢ o�y�MXVthUkXMOIQK�R�GUdeR���MOR�G|R�GbItLN}bc�c�I�PZR�kOINu\IQkpYj[�^�`mfwF PbI�dec £ ¯°³rbI £

�pMOqZ}bc�I $ ~E¢Ö§P¨¿¦ª§º¼R®�¾P·�§º¯P¾�¦Ö®�°��w ~�wÇÈ£�°²®�¼-¦ª§º¨¿ÿ�´³¬S´&Ôº«&¨�¥º�P¨^��¼¡Êª¥º�Q��¸ÀµÉ´³¸�Ê��¡Ç+ÂôòÈ´³¬S´&Ôº«&¨+����¸À�P¨^��¼¡ÊÕ�¡Ç�®�ÔP¬R¨b¼SÿQ�QÊ
¦ª´&®���¬9¾P¬R¨Ö¦ª§P¨Í¬ª�QµÉ¨Í¸º¨»¦ª¨Jv¦ª®�¼9ÔP¾�¦Ü¦ËE® ¸�´=}1¨^¼S¨^�f¦-Ô�¨J��µ)Ê¬S¯P«&´�¦S¦ª¨^¼R¬bÂÏ¢E§P¨¤¬S§P®�¼¡¦9ËÖ�^ÿf¨¤¬S¨^��¬S´�¦R´�ÿ�´�¦w½)´³¬9«&´&µÉ´�¦R¨J¸�Ôf½
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Ñ�ÒEÓ�Ô^ÕBÖ�×^ØIÙ`Ú�Û�Ü/Ý8Þ�ß=àvá5â�ã^äæåxàçºèeçºé"ê*â�Ú�ä�ß�ë�Ü{ÛtÛ�Ü�ì�â�í�äIî/à�Ýxà�ï�Üwä�à�ð�ã�ïæâ/ñ,äæåxà&ò ó"ôlõ�ö÷â�Ú�ä�ß�ë�Ü/ÛtÚ�ïæà�øæëvïæß=Ú�äæß=â�Ý©ù
Ùlú-ä�åxà¯ó&ûeÙ$ã�â�ë�Ü/ÛüÚxÛ�Ü{Ýxà/ýAþ úlëvâ�Û=Û=ß=ñPÜwä�â/ïVûÿ�Ù��eò��{ô)úlø à�Û=à�ë�äBÜ��xÛ=à���Û=â�ë���ß=Ýxî
	�Û ä�à�ï�Ü{Ýtð Úxï ß�øæñÊÜ�øæø à�ñ��xÛ ì��
õ�{èüúAäæåxà-ß=Ý�äæà�ï ã�à�ï â�ñ�àvä�à�ï��Cà�Ü{ñ ø ÚxÛ=ß ä ä�à�ïIÜ{ÝtðPëví��^à"ëvâ�ï Ýxà�ïæø����lú�òIÜ/Û=ß���ï�Ü{äæß=â�Ý ø Úxå�à�ïæà���ç úAäæåxà"ë�Ü{ñ�à�ïæÜ'ûÿ�Ù��
� úø à�Û=à�ëväBÜ��xÛ=àVã�â�Û�ð�ñ�ß=ï ïæâ/ï����'úñ8ß�ð��?ç�é��xÛ=â�ë���ß=Ýxî�	xÛ äæà�ï������/ÿsú�ä�å�à*Ý�à�Ü{ï��nÜ{ÝtðMñ�ß�ð��gçºé¼ã¹â�ë�Ü{ÛeÚ�Û�Ü/Ýxà*Ü{ïæï�Ü�ì�ø�ù
 ïæß=ñ�à�øï à�ã�à�ïä�â8ä�å�à�ë�â�ñ8Ú^â�Ý�à�Ý
äBø ß=ÝMäæåxàVøæà�ë�â/ÝtðMâ�í�ä�Ú�í�ä-Ú^â�ïºä�ù ûnåxàVñ8â�Þ�ß=Ý�î�ñ�ß=ï ïæâ�ï"Ü/ëväæítÜ{äæâ�ï�ýCÛ�Ü��^à�Û=à�ð"!
ß=ÝMèAß=î�ù$#�%�ß�ønÝxâ/äø åxâ�á Ý@ù

& Ö�' &)( Õ�*@Ö{Õ�+ ( Õ-,
.0/�'�Ö�1�2 (43 Ò5.0'�.0676¹Ò8,MÒ & Ö 3 *hÖwÕ)+ ( Õ),9.0/�'�Ö�'�.0/;:hÖPÖ�.0<�Ò86>=?.0'�@bÒEÖBA�Ö 37CED @CÖ ( A�Ö{Õ-.06867<�=F< & Ö�,
ÖBG9'wÒEÖ�/�'H=
+ ( ÕI' ( /�A�ÖwÕ & Ò8/^Ó Ò8/�'wÒ 3 Ö�/ & *�@ (�&�( /�<E+�Õ ( , & @^ÖKJ D�LM&)( *�@ (�&�( Ö�6EÖ�' & Õ ( /N<&Ò8<I<)@ (PO / Ò8/oÑ�ÒEÓ CNQNC

ÑbÔ^Õ & @^ÖwÕ-, ( ÕBÖ�1�:4=R<�Ò8, ÔN6 & .0/^Ö ( ÔN<-6>= ( : & .�Ò8/bÒ8/^Ó÷Ò8,9.�Ó�ÖwÕ)= O Ò & @S<�*hÖ�' & Õ ( <)' ( *4=�1�, Ô�6 & Ò>*�6EÖT<-'wÒEÖ�/�'�Ö
( :NUæÖ�' & Ò>A�Ö�<�,9.�=V:hÖ?,ZÖ & :4=W.X<vÒ8/CÓY6EÖ ( :�<BÖwÕ)AZ. & Ò ( /71[.Z/ 3W& @tÔN<\A�ÖwÕ�=uÖBG9'wÒEÖ�/ & *�.�Õ�.0686EÖ�6].Z'�^xÔbÒ8<�Ò & Ò ( /�<
,9.�=_:@Ö`,9. 3 Ö C ÑIÒ8/�.0686>=�1 O Ò & @ & @^Ö`. 3�3 Ò & Ò ( / ( +a.0/9*bÕ ( Ó�Õ�.Z,
,9.Z:�6EÖ'Ò8,9.
Ó�Ö�*�65.0/CÖ`.Z*@Ö{Õ & Ô^ÕBÖ�,9.0<�b9.Z/ 3
.c*bÕ�Ò8<-,³Ò8/V' ( 686¹Ò8,9. & Ö 3 <�*d.0'�Ö�1üÖ�A�Ö�/ & @^Öe@^ÒEÓY@V<�*hÖ�' & Õ�.06nÕBÖ�< ( 6¹Ô & Ò ( / 3F( ,9.�Ò8/gfih�j�jTkmlnkpo�jNq-j�j�j�r
,9.�=K:@Ö ( : & .�Ò8/^Ö 3�O Ò & @ts Ñs�u�v\. & <BÖ�/�<�Ò & Ò>AtÒ & ÒEÖ�<�Ö�^tÔbÒ>AZ.06EÖ�/ &&�( . 3 Ö 3 Ò8'�. & Ö 3_3 Ò8<�*hÖwÕ-<�Ò>A�Öw<�*hÖ�' & Õ ( ,ZÖ & ÖwÕ C

xzy|{ }�~����4�e�4�����S���N���]���W�]���7�����
D @CÖ"s Ñs�u�v;Ò8/�< & Õ�Ô�,ZÖ�/ & 1 3 Ò8<�*�65.�=�Ö 3 Ò8/5Ñ�ÒEÓ C ×�Ò8/�*�65.0/�AtÒEÖ O .0/ 3 Ò8/uÑIÒEÓ C oBj�Ò8/�< ( 6¹Ò 3 : (F3 =TAtÒEÖ O 1
' ( /�<�Ò8< & < ( + & @^Ö_+ ( 686 (PO Ò8/^Ó<Ö�6EÖ�,ZÖ�/ & <B1�6¹Ò8< & Ö 3 .Z*�*bÕ (P� Ò8,9. & Ö�6>=´Ò8/ ( Õ 3 Ö{Õ ( + Ö�/�' ( Ô�/ & ÖwÕ O Ò & @T< & .�Õ)6¹ÒEÓY@ &BC
�uÖt.0<)<�Ô�,ZÖ & @�. &`& @^ÖrÒ8/ & ÖwÕ)+i.0'�Ö &)("& @CÖ9J D�L :@Ö{Ó�Ò8/�<�. & .0/T.�*�*bÕ ( *bÕvÒ5. & Ö Ò8,9.�Ó�ÖK*�65.Z/^Ö ( Õ`.Z*hÖwÕ & Ô^Õ�Ö
,9.0<�b�1 O @bÒ8'�@ O Ö�@�.�A�Ö`+gÔCÕ & @CÖ{Õz.0<)<�Ô�,ZÖ 3"&)( :@ÖK.\<BÖ�6EÖ�' & .Z:�6EÖ�14*bÕ ( Ó�Õ�.0,t,9.Z:�6EÖ�14,MÒ8'�Õ (0� <)@tÔ &�& ÖwÕw.
Õ�Õ�.�=»Ø

�X� L <BÖ�6EÖ�' & .Z:�6EÖ;.Z*hÖwÕ & Ô^Õ�Ö�,
.0<�b 6 ( '�. & Ö 3 . &
& @^Ö´Ò8,9.
Ó�Öc*�65.Z/^Ö ( + & @^ÖTJ D�LKC[¡�( Õ),9.0686>=�1 & @^Ò8<
,9.0<�b Ò8<)Õ�Ö�, ( A�Ö 3 +�Õ ( , & @CÖ ( * & Ò8'�.06�*d. & @ C Ñ ( Õ ( :�<�ÖwÕ�A0. & Ò ( /�<)Ô�<�Ò8/^Ó & @CÖ 3 Ò8<�*hÖwÕ)<�Ö 3 Ñ D v?, (F3 Ö & @^Ò8<
.Z*hÖwÕ & Ô^ÕBÖ¢,9.Z<)b<Ò8<E' ( /N£bÓ�Ô^ÕBÖ 3?&)(\& Õ-.0/�<),MÒ & 6¹ÒEÓY@ & + ( Õw<),9.0686hÕBÖwÓ�Ò ( /�<E<�Ô^Õ�Õ ( Ô�/ 3 Ò8/^ÓZÖ�.0'�@ ( :�UæÖ�' &�C�D @^Ò8<
Ö�/�.Z:�6EÖ�<VÖBG9'wÒEÖ�/ &�( :�<BÖwÕ)AZ. & Ò ( /�<`. &�& @^Ö_@bÒEÓY@^Ö�< & <�*hÖ�' & Õ-.06XÕ�Ö�< ( 6¹Ô & Ò ( / f¤l¦¥§h�j�j�¨�o�jFq�j0j�j�r ( A�ÖwÕ & @^Ö
+gÔ�686�©Pª¬«®K¯"©�ª5«°�s Ñs�u`vt£bÖ�6 37C Ñ ( ÕE' ( Õ ( /�.�Ó�Õ�.�*�@bÒ8' ( :�<BÖwÕ)AZ. & Ò ( /�<B1F.�<�*hÖ�'wÒ5.06�.Z*hÖwÕ & Ô^ÕBÖ`,9.0<�bMÒ8<"ÔN<�Ö 3e&)(
:�6 ( '�b"6¹ÒEÓY@ & +�Õ ( , & @CÖK'�Ö�/ & Õ�.06 ( :�UæÖ�' &�C
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Ñ�ÒEÓ�Ô^ÕBÖ"o�jCØ-ûnåxàVø â�Û=ß�ð
�Câ�ð�ìrñ�â�ð�à�Û@â/ã�ç�èAç�é&êCùF�hÜ��Cà�Û�ø-Ü{ïæà)ä�åxà'ø�Ü{ñ�à'Ü�øß=Ý<èeß=îxù[²�ù³!kß�ø ä�å�à�ó  ô�ð�ï ß Þ
à/ù
ûnå�ß�ø�	xî�í�ïæàlß=Û=Û=íxø äæï�Üwä�à�ø�äæåxàløæÚxÜ{äæß�Ü/Û@ø à�ÚxÜ/ï äæß=â�Ý_�Cà�ä�áIà�à�Ý ä�åxàlß=Ý�Úxí�äÜ/Ýtð â/í�äæÚxí�ä ïæÜ�ì�ø�ùüûnå�àlß=ÝxÚxí�äà�Ý�ä�à�ï�ø�â/Ý
ä�å�à)í�ÚxÚ^à�ïð�à�ë´�¯â/ã»ä�å�à)ß=Ý
ä�à�ï ã�à�ïæâ�ñ8à�ä�à�ï�ý�Ü/ÝxðZà-µ�ß ä�ø â/Ýräæåxà)Û=â�áIà�ïð�à�ë��^ù

¶ � L & @^ÕBÖ{Ö³,MÒEÕ�Õ ( Õ�.0/�.0< & ÒEÓY,9. & f Dz·XL r�' ( 686¹Ò8,9. &)( Õ C�D @bÒ8<�*^Õ (F3 ÔN'wÖ�<.0/�Ò8,9.�Ó�Ö ( + & @^ÖwJ D�L *bÔN*©Ò86
Ò8/ & @^Ö"'�Ö�/ & Ö{Õ ( + & @^Ö 3F(PO /�< & Õ�Ö�.0,³Ò8/ & Ö{Õ�+�ÖwÕ ( ,ZÖ & Ö{Õ9f¹¸Eº
Ñ[r C�D @^Öe<vÔCÕ)+i.0'�Ö�<�.�Õ�Ö�Ó ( 6 3 ' ( . & Ö 3 1 O @bÒ8'�@
*bÕ (F3 Ô�'�Ö & @^Ö�,9. � Ò8, Ô�,pÖBG9'wÒEÖ�/�'H=e+ ( Õ & @^ÖKs�u�1�. &w& @^Ö�<�.Z'wÕ�Ò>£�'�Ö ( +�< ( ,ZÖ�ÖBG9'wÒEÖ�/N'B=". &�» kgjN«®h_¼7, C
D @CÖPÒ8,9.�Ó�Ò8/CÓ
*@Ö{Õ�+ ( Õ-,
.0/�'�Ö ( + & @^Ö�s Ñs�u`v ( * & Ò8'�.067<�=F< & Ö�,;1�½�1@Ò8/�'B6¹Ô 3 Ò8/CÓ
: (�& @ & @^ÖK' ( 686¹Ò8,
. & Ò8/^Ó
.Z/ 3
& @CÖ ÕBÖ � Ò8,9.�Ó�Ò8/^Ó Dw·¾LK¿ <B1»Ò8< 3 Ö�, ( /�< & Õ-. & Ö 3 :4= & @^Ö\<BÖ &�( +[<)* (�&`3 Ò5.
Ó�Õ�.0,t<VÒ8/KÑ�ÒEÓ C o�o C�L§O .�A�ÖB+�Õ ( / &
ÖwÕ�Õ ( Õw:©Ô 3 Ó�Ö &w& ÕBÖ{Ö8Ò8< 3 Ò8<�*�65.�=�Ö 3 Ò8/�Ñ�ÒEÓ C o0o C

À9� L <�Ö�6EÖ�' & .Z:�6EÖ_*bÕ�Ò8<),Á.0<)<BÖ�,K:�6>=�1 ( /N6>=KÔ�<BÖ 3 Ò8/ & @^Ö 3 Ò8<�*hÖwÕ-<BÖ 3 Ñ D v¾, (F3 Öt+ ( Õ ( : & .�Ò8/bÒ8/^Ó & @^Ö
@bÒEÓY@CÖ�< & <�*hÖ�' & Õ�.Z6hÕ�Ö�< ( 6¹Ô & Ò ( / ( :�<BÖ{Õ�AZ. & Ò ( /N< CL <�ÔbÒ & Ö ( +�.0/ & Ò � ÕBÖBÂbÖ�' & Ò ( /Ãf L u`r[' ( . & Ö 3cÄ Ö�/^Ó�ÖwÕE*bÕ�Ò8<-,t<
.�ÕBÖ Ô�<BÖ 3`&)( ' ( A�ÖwÕ & @^Ö�+gÔN686 ¡`Å v DÃO .�A�Ö�6EÖ�/^Ó & @VÕ�.0/^Ó�Ö Ò8/ & @CÕ�ÖwÖ[<BÖ�' & Ò ( /�<B1Pj C h �  CÇÆ ¼a,¦f|vF.�*�*�@bÒEÕBÖZº�È¢É]6Êr�1
j C ×�h � © CÇÆ ¼7, fi.068< ( vF.Z*�*�@^ÒEÕ�Ö�ºZÈ�ÉE6¹1³:©Ô &eL up' ( . & Ö 3 + ( ÕXo � ©�¼7,"r�1w.Z/ 3 © � ± Q ¼7, f¤ÉE<-s´º�ÉE<-Ë-Õ L u
' ( . & Ö 3 + ( Õ�h � o Q ¼7,"r C Ñ ( Õ'Ö�.0'�@?*bÕ�Ò8<-,Ì*d.�ÒEÕ�1 & @CÖK'�Ö�/ & Õ�.Z6a' ( 6 ( Õw*�.0<)<�Ö�< & @CÕ ( Ô^Ó�@´Ô�/ 3 ÖBACÒ5. & Ö 3 1 O @bÒ86EÖ
& @CÖ\.�A�ÖwÕ�.�Ó�Ö�Õ�Ö�< ( 6¹Ô & Ò ( /�Ò8<`l§Í�h�j�j CwD @CÖK*bÕvÒ8<), Ò8<VÔ�<BÖ 3 Ò8/�' ( /ZU�Ô�/�' & Ò ( / O Ò & @ & @^Ö\.�*hÖwÕ & ÔCÕ�Ö�,9.0<�b
&)( Ö�/�.Z:�6EÖ & @^Ö?@^ÒEÓY@^Ö�< & *^Õ�.0' & Ò8'�.06³<BÖ�/�<�Ò & Ò>ACÒ & =�. & @^ÒEÓY@ <�*hÖ�' & Õ-.06Õ�Ö�< ( 6¹Ô & Ò ( /Îfih�j�jWkÏlÁkÐo�jNq-j�j0j�r C
s|/ & @bÒ8<�, (F3 Ö�1 & @^Ö¯Ò8/ & Ö{Õ�+�ÖwÕ ( ,ZÖ & Ö{Õw*bÕ (43 Ô�'�Ö�<�@bÒEÓY@�Õ�Ö�< ( 6¹Ô & Ò ( /�<�*hÖ�' & Õ-. O Ò & @bÒ8/ & @^Ö�<),9.06867:d.0/ 3 *d.0<)<
' ( Õ�ÕBÖ�<)* ( / 3 Ò8/^Ó &)(�& @^Ö�*bÕ�Ò8<-, 3 Ò8<�*hÖwÕ-<�Ò ( / ( A�Ö{Õ & @^Ö O Ò 3N& @ ( +7.¢*©Ò � Ö�6 CD @^Ö O .�A�Ö�6EÖ�/^Ó & @t'�.06¹Ò>:bÕ-. & Ò ( /rÒ8<
*bÕBÖ�'wÒ8<BÖ�6>= 3 Ö & ÖwÕ-,MÒ8/^Ö 3 :4= & @^Öz,ZÖ & Õ ( 6 ( Ó0=�65.0<BÖwÕ C�L 65.
Õ�Ó�Ö&Ó�.�Ò8/rÒ8/_<�Ö�/�<�Ò & Ò>ACÒ & = ( A�ÖwÕ & @^Ö�/ ( / �|3 Ò8<�*hÖwÕ-<BÖ 3
, (F3 Ö8Ò8< ( : & .�Ò8/^Ö 3 f¹. &E& @^Ö*Ö � *hÖ�/�<BÖ ( +�+gÔ�686�£^Ö�6 3 Ò8,
.�Ó�Ò8/^ÓFrÑ:�=eACÒEÕ & Ô^Ö ( + & @^Ö¢6 (PO Ö{Õ"Ò8/ & ÖwÓ�Õ-. & Ö 3 / ( Ò8<BÖ
:d.0/ 3FO Ò 3N& @t<�ÖwÖ�/_:4=_.0/�=¯Ó�Ò>A�Ö�/\*©Ò � Ö�6 CÒ Ò8<�*hÖwÕ)<vÒ ( /_:4=K*bÕvÒ8<), Õ�. & @^ÖwÕ & @�.0/_:4=¯Ó�Õ-. & Ò8/^Ó�Ö�/�.�:�6EÖ�<�@bÒEÓY@^ÖwÕ
ÖBG9'wÒEÖ�/�'H= ( A�ÖwÕz._:bÕ ( . 3 :d.Z/ 3F� *d.0<)<B1d.0<w<-@ (PO /�Ò8/�Ñ�ÒEÓ C o ± C

Ó � L <�Ö�6EÖ�' & .Z:�6EÖ¾:�.0/ 3 *d.Z<-<?6¹Ò8,ZÒ & Ò8/^Ó�£�6 & Ö{ÕB1'Ô�<BÖ 3 + ( Õ?<�*hÖ�' & Õ�.Z686>= & .�ÕBÓ�Ö & Ö 3g( :�<BÖwÕ)AZ. & Ò ( /�<?.Z/ 3
, Ô & Ô�.0686>=sÖ � 'B6¹Ô�<�Ò>A�Ö &)(9& @CÖ Ä Ö�/^Ó�ÖwÕ�*^ÕvÒ8<), CID @bÒ8<�£�6 & ÖwÕ'Ò8<�6 ( '�. & Ö 3 ÔN*�< & Õ�Ö�.0, ( + & @^Ö¯Ò8/ & ÖwÕ�+�Ö{Õ ( ,ZÖ & ÖwÕ
Ò8/ ( Õ 3 ÖwÕ &)( .0<)<�Ô^Õ�Ö & @�. &t& @^ÖX<�*hÖ�' & Õ-.06&Õ�.Z/^Ó�Ö�<BÖwÖ�/Ô:4= & @^Ö &|OI(�( Ô & *©Ô & * ( Õ & <�Ò8< & @^Ö�<-.0,rÖ C Ñ ( Õ
Ö � .0,t*�6EÖY1^Ò>+Ñ.9ÕÖ£�6 & ÖwÕ'Ò8<)Ô�<BÖ 3 1 & @^ÖKs ÑÑs�u�v"*d.0/N'×@CÕ ( ,9. & Ò8' ( Ô & *©Ô & =tÒEÖ�6 3 <�.rÕBÖ{Ó�Ô�65.�Õ�Õ Ò8,
.�Ó�Ö O Ò & @
& @CÖt<�Ö�/�<�Ò & Ò>ACÒ & = ( +E.0/ ( Õ 3 Ò8/�.
Õ)=X'�.0,ZÖwÕ�.F1 O @bÒ86EÖ_. &�& @^Öt<-.0,ZÖ & Ò8,ZÖ_<�*hÖ�' & Õ ( <-' ( *�=�+�Õ ( , ± C j � ± CÇÆ ¼7,
. &?& @^Ö�' ( ,
,
.0/ 3 Ö 3 <�*hÖ�' & Õ�.Z6�Õ�Ö�< ( 6¹Ô & Ò ( /kÒ8< ( : & .�Ò8/^Ö 3 + ( Õc.0686�*©Ò � Ö�68< Ò8/ & @CÖT£bÖ�6 3R( +KACÒEÖ O�C Ñ ( Õ
Ø)Ù7Ú�Û Ü�ÝPÞ¤ß°à�á�â ÝPã¤Û�ä¹à�ã¤ß®ÝPÞ¤ß°Ü�å æ�Ü�ã Þ¤Ú�Û Û�åHÞ¤ß®ã¤Û ß°çwá�è�ß°åPè äié�äiÞ¤Û´ç ß°ä á´ê×á�ß®âëá�ì�â®Û á�Þ

ÚHÞ¹Þ¹Ý�íïî×î�á�äiÞ¹ã¤ÜPð ì�Û�ã¹ñHÛ�â®Û´é×ð Û´òPó0î×ôdõöã¤è�î-åPè×äiÞ�î-Ü�Ý�Þ¤ß®à�ä´ð ÚHÞ¤çIâ8ð

±�±



(0, 2.64) (2.64, 2.64)

(-2.64, 0)

(-2.64, 2.64)

(0, 0) (2.64, 0)

(-2.64, 2.64) (0, -2.64) (2.64, -2.64)

30 microns
0.’’0387

Design Residual Fabrication
0.025

Alignment
0.025

ThermalMechanicalInterferometer

Collimator Camera

0.03 0.05 0.011 0.025

0.04 0.03
Retroreflector Beam-splitter

0.007 0.008

TMA + 2 folds TMA 3 Reflections 2 Surfaces
(4 encounters)0.017 0.017 0.004 0.004

IFIRS WAVEFRONT ERROR BUDGET
rms waves at 2 microns

0.075 waves
rms at 2 microns

(150 nm)

Ñ�ÒEÓ�Ô^ÕBÖ;o�o�Ø�÷�ø�ùÊúPû  â/Û ì�ë�åxïæâ/ñPÜ{äæß�ëtü|#/ý$ý�ý�þ§ÿ��©ñ úøæÚCâ/ä'ð�ß�Ü/î�ïæÜ/ñPø&ß=Û=Û=íxøºä�ï�Üwä�ß=Ý�îZäæåxà*ß=ñPÜ/î/à��
ítÜ{Û=ß ä�ìsâ�Þ
à�ï
ä�å�à�ã�í�Û=Ûüçºèeçºé"ê
	xà�Û�ð â/ãXÞ�ß=à�á)ù8èeß=à�Û�ð ÚCâ�ß=Ý�ä�ø)Ü{ïæà8Û�Ü��^à�Û=à�ð ß=Ý�Ü{ï�ë*ñ�ß=Ý�í�ä�à�ø�ù�ûnå�à¢�^â×µ�à�ølïæà�Úxï à�ø à�Ý
älä�åxà8ø ß���à
â�ã�ä�å�à Ý�à�Ü{ï��?ç�é ýP%��©ñÏÚxßëµ�à�Û�ø�ùsûnå�à�ïæà¯ß�ø�Ý�âsøæß=î/Ýxß�	xë�Ü/Ý
ä�ð�à�ÚCà�Ýxð�à�Ýxë�àPâ�ãnäæåxàPî�à�â/ñ�à�äæïæß�ë�Ü/ÛXß=ñPÜ/î/ß=Ýxî�á ß ä�å
ánÜ�Þ
à�Û=à�Ýxî{ä�å©ù��
	���Nú�ûnû�åxà-çºèeçºé"ê�ánÜ�Þ
à�ã�ïæâ/Ý�äIà�ïæïæâ/ï�xítð�î�àväIä�ï à�à/ý�ð�ß�ø ÚxÛ�Ü�ì�ß=ÝxîVä�å�à&Ü{Û=Û=â�ë�Üwä�ß=â/Ý â/ã@à�ïæïæâ/ï�ä�à�ï ñPø
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&)( h�È C�D @bÒ8<XÖ�/�<�Ô^ÕBÖ�< & @�. &�& @^ÖE6 ( /CÓ O .�A�Ö�6EÖ�/CÓ & @¢*hÖwÕ)+ ( Õ),9.0/�'�Ö-Ò8< ( /�6>=¢6¹Ò8,MÒ & Ö 3 :4=�<-'�. &�& ÖwÕ�Ö 3�& @^ÖwÕ-,
.06
f�×0j�ÈKrüÕ-. 3 Ò5. & Ò ( /�+�Õ ( , & @^Öw<�Ô�/ � <)@bÒEÖ�6 37C s|,t* ( Õ & .Z/ & ,MÒ 3F� s�uÔ:�.0/ 3 *d.Z<-<£�6 & Ö{Õ)<�Ò8/�'B6¹Ô 3 Ö�Ø�. »)H o ± ¼7,
:�6 ( '�bCÒ8/CÓ9£�6 & ÖwÕ�+ ( Õ�2 (F3 Ò5.Z'�.Z6a:d.0'�btÓ�Õ ( Ô�/ 3 6¹Ò8,MÒ & Ö 3c( :�<BÖwÕ)AZ. & Ò ( /�<B1$.0/ 3 . »�H ± ©_¼7,p:�6 ( '�bCÒ8/^Ó
£�6 & ÖwÕ
+ ( Õ¢<�Ô�/ � <)@bÒEÖ�6 3 6¹Ò8,ZÒ & Ö 3¾( :�<BÖwÕ)AZ. & Ò ( /�< C s & Ò8< 3 Ö�<vÒEÕ-.Z:�6EÖ &�( ,9. & '×@ & @^Ö & Õ�.Z/�<),MÒ8<)<vÒ ( /Ã'×@�.�Õ�.0' & Ö{Õ�Ò8< & Ò8'B<
( + & @^Ö�<BÖ¢:�6 ( '�bCÒ8/^Ó_£�6 & ÖwÕ)<)Ò8/ ( Õ 3 Ö{Õ &)( <�ÔN*�*bÕBÖ�<-<z' ( ,
, ( /?, (F3 Ö�/ ( Ò8<BÖ C

IJ6JK � D @^Öe/^Ö�.�Õ � s�u 3 Ö & Ö�' &�( Õ�.�ÕBÕ�.�=T<�=F< & Ö�, fMLr�1�.0/ Q o{× ± ¯ Q o{× ± s|/$v�: , ( <�.�Ò8'9.�Õ�Õ-.�= ( +z�j
¼7, *©Ò � Ö�68<\+ ( Õ9j C h � © C h¾¼7, ( :�<BÖwÕ)AZ. & Ò ( /�<B1].0/ 3 & @CÖ�,ZÒ 3F� s�u 3 Ö & Ö�' &�( Õ
.�ÕBÕ�.�=Îf · r�1�. ± j Æ�Q ¯ ± j ÆYQ
vtÒ�Ø L <�, ( <�.�Ò8'K.
Õ�Õ�.�= ( +�h�jt¼7,Ï*©Ò � Ö�68<z+ ( Õ`© � ± Q ¼7, ( :�<BÖwÕ)AZ. & Ò ( /�< C ÑbÕ ( , & @bÒ8<z* ( Ò8/ &�( /71 & @^Ö\s Ñs�u`v
Ò8/�< & Õ�Ô�,ZÖ�/ & @�.Z<\' ( ,t* ( /CÖ�/ & <PÖ�<)<BÖ�/ & Ò5.0686>=;Ò 3 Ö�/ & Ò8'�.06 &)( .Z/ ( Õ 3 Ò8/�.�Õ)=�'�.Z,ZÖwÕ�.�<�=F< & Ö�,c1�Ò8/�'B6¹Ô 3 Ò8/^Ó¾.
+ ( 'wÔ�<�Ò8/^ÓW,ZÖ�'�@�.0/bÒ8<), &)( . 3 U�Ô�< & + ( Õe<),9.0686�,ZÖ�'�@�.0/^Ò8'�.Z6 3 Ò8< &�( Õ & Ò ( /�<9<�Ô�'�@R.0< & @ ( <�ÖX*bÕ (F3 Ô�'�Ö 3 :4=
Õ�Ö�<�Ò 3 Ô�.Z6 & @^ÖwÕ),9.06eÓ�Õ-. 3 ÒEÖ�/ & < C

N � L s´vFs · & @^ÖwÕ-,9.067@ ( ÔN<vÒ8/CÓ O @bÒ8'�@;,9.�Ò8/ & .�Ò8/�< & @^Ö ± ©tÈ Ö�/�ACÒEÕ ( /�,ZÖ�/ & + ( Õ�s Ñs�u`vc.0<�. O @ ( 6EÖ
.0/ 3_& @^Ö�h¢È�' ( 6 3 @CÖP. 3 + ( Õ & @CÖ�,MÒ 3F� s�u 3 Ö & Ö�' &)( Õ)< CÑD @bÒ8< Ò & Ö�, Ò8<nÓ ( A�ÖwÕ-/�,ZÖ�/ & +gÔ^Õ-/bÒ8<)@^Ö 3 Ö�^tÔ^Ò>*�,ZÖ�/ &
f Å ÑÑ¸]r C

Oc� LÏ3 . & .¾.Z'�^xÔbÒ8<�Ò & Ò ( /�.0/ 3 @�.0/ 3 6¹Ò8/CÓÃ<�=F< & Ö�, fö*�.�Õ & Ò5.0686>= Å Ñ¸Er�1 O @bÒ8'�@ 3 ÒEÓ�Ò & Ò>2wÖ�< & @CÖ"*�@ (�&�(0�
'wÔ^Õ�ÕBÖ�/ & 6EÖBA�Ö�68<�1 3F( Ö�< & @^ÖI6 (PO 6EÖ�A�Ö�6 ( / � : ( .
Õ 3 *bÕ ( '�Ö�<-<�Ò8/^Ó�10<�Ô�'�@_.0<' ( <),MÒ8'Õ�.�=�ÖBA�Ö�/ & ,MÒ & ÒEÓ�. & Ò ( /71�:�. 3
*©Ò � Ö�6�£ ��� ÔN*a1 3 . & .�' ( ,_*bÕ�Ö�<)<�Ò ( /71�.0/ 3
& Ö�,t* ( Õ�.�Õ�= 3 . & .¢< &�( Õ�.
Ó�Öz*bÕvÒ ( Õ &�(K& Ö�6EÖ�,ZÖ & Õ)= &�( Ö�.�Õ & @ C s|/ ( Õ �
3 ÖwÕ &�( ,9. � Ò8,MÒ>2wÖ & @^ÖVÖBG9'�.0'H= ( + & @CÖ 3 . & .¢' ( ,t*bÕ�Ö�<)<�Ò ( /71�.0/ ( / � : ( .�Õ 3 '�.06¹Ò>:bÕ-. & Ò ( / ( +�*©Ò � Ö�6 &�( *©Ò � Ö�6
/ ( / � Ô�/bÒ>+ ( Õ),MÒ & ÒEÖ�<)Ò8<z,9. 3 Ö�*bÕvÒ ( Õ &�(e3F(PO / � 6¹Ò8/Fb C s|/X. 3�3 Ò & Ò ( /71d' ( ÕBÕ�Ö�65. & Ò ( /�< ( +Ñ<�Ô�'B'�Ö�<)<�Ò>A�Ö�Ò8/ & Ö{Õ�+�ÖwÕ (0�
Ó�Õ-.0,�<-.0,_*�6EÖ�<�+ ( Õ ( A�ÖwÕ-<-.0,_*�6EÖ 3¾3 . & .?.�Õ�Ö Ö � *�6 ( Ò & Ö 3X&)( Ö�/�.Z:�6EÖ_, ( Õ�Ö¯Ö�G
'{ÒEÖ�/ &�3 . & ."' ( ,t*bÕ�Ö�<)<�Ò ( /71
.0/ ( ,9.06>= 3 Ö & Ö�' & Ò ( /71�.0/ 3 ' ( <),MÒ8'*Õ�.�=sÕBÖ�UæÖ�' & Ò ( / C

P � s|/Î. 3�3 Ò & Ò ( / &�( & @^Ö�.�: ( A�ÖKÒ & Ö�,
<B1�s Ñs�u`v�.Z68< ( Ò8/�'B6¹Ô 3 Ö�< & @CÖT< ( + &|O .�ÕBÖ &)( ' ( ,
,9.Z/ 3 .Z/ 3
' ( / & Õ ( 6 & @^Ö�Ò8/�< & ÕvÔN,ZÖ�/ & 1 & @^Ö & @CÖ{Õ),9.067,9.0/�.
Ó�Ö�,ZÖ�/ & <�=F< & Ö�,;1 & @^ÖK,rÖ�'�@�.Z/bÒ8'�.067<�ÔN*�* ( Õ & < & Õ�Ô�' & Ô^ÕBÖ�<�1
& @CÖ\65.�Ô�/N'×@�6 ( '�b 3F(PO /X,ZÖ�'�@�.0/bÒ8<),
<B1d.0/ 3�& @^ÖK*bÕ ( ACÒ8<�Ò ( / ( +[s Ñs�u`vc<�ÔN:�<�=F< & Ö�, @ ( ÔN<�ÖBb�ÖwÖB*©Ò8/^Ó 3 . & .
&)(t& @^Ö�<�. & Ö�686¹Ò & Ö C

Q ��R7�TS OVU�W�XMY[Z Ó]\ Z^XT_a` Ó]\ Z^Y%bcXTU�W�XTda`
D @CÖT£bÕ)< &?&�OE( ,MÒEÕ�Õ ( Õ-< ( + & @^Ö�J D�L ÕBÖ�<�Ö�,�:�6EÖ�. u)Ò & '�@^ÖB= � ÉE@CÕ�eÖ & ÒEÖ�/ & Ö�6EÖ�<-' ( *@Ö�.0/ 3 *bÕ (43 Ô�'�ÖV.0/
Ò8/ & Ö{Õ)/�.06�Ò8,9.
Ó�Öt. & +¤º4o�© C ulÖ�65.�= ( * & Ò8'B<�ÕBÖ{Ò8,9.�Ó�Ö & @CÖt<)'�Ö�/^Ö
. & +¤º ± Æ�C s & Ò8< & @bÒ8<`<�Ö�' ( / 3 Ò8,
.�Ó�Ö & @�. &
Ò8< & @^ÖrÒ8/N*©Ô &`&�(?& @^Öts ÑÑs�u�v´Ò8/�< & Õ�Ô�,ZÖ�/ &BC �,Ò & @T.0/ Q je,
,�.Z*@Ö{Õ & Ô^ÕBÖrÖ � Ò & *©ÔN*©Ò86�' ( 686¹Ò8,9. &�( Õ�. &�& @^Ö
'�Ö�/ & ÖwÕ ( + & @^Ö�s Ñs�u�v¯Ò8/ & ÖwÕ)+�ÖwÕ ( ,ZÖ & ÖwÕ�1 ( /^Öw@�.0<[.0/t.�+ ( '�.06�.0/CÓ�Ô�65.�ÕÑ,9.�Ó�/bÒ>£�'�. & Ò ( / ( +�o�j�j CD @^Ö�s Ñs�u`v
3 Ö�<�ÒEÓY/�.0<)<�Ô�,ZÖ�<�._Âd. & £bÖ�6 3 . &z& @^Ö¢+¤º ± Æ Ò8,9.�Ó�Ö C[D @^Ö 3 Ö�<�ÒEÓY/oÕBÖ�^xÔbÒEÕ�Ö�<�. & 6EÖ�.0< &w( /^Ö�, ( ÕBÖ�Ò & ÖwÕ�. & Ò ( /
&)( .0'B' ( Ô�/ & + ( Õ & @^Ö�J D�LK¿ <nÕ�Ö�65.�=�Ö 3 Ò8,9.
Ó�Öz@�.�ACÒ8/CÓ�.�Õ�. 3 Ò¹Ô�< ( +�'{ÔCÕ)AZ. & ÔCÕ�Ö ( +7.�: ( Ô & ¨ ± « ± ,nf · Ö�/N2wÖ�6
o{×�×�×�r CD @bÒ8<Ò & ÖwÕ�. & Ò ( /t<-@ ( Ô�6 3 / (�& @�.�A�Ö�.¢,9.ZU ( ÕÒ8,t*d.Z' &ÑO Ò & @ & @^Ö��uÖ & @^ÖwÕ-.0686 � � ( ,�:�6EÖ & =4*hÖ Dz·XL�C
�,Ò & @ & @bÒ8<w/^Ö �F& Ò & Ö{Õ-. & Ò ( / & @CÖ�Ö�/ & ÒEÕ�Ö¢<�=F< & Ö�, OI( Ô�6 3 @�.�A�Ö�2{ÖwÕ ( ;XÖ & 2BA0.Z67<�Ô�, C

D @^ÖZÑ<; L *bÒ � Ö�6�<�Ò>2wÖ�<�.
Õ�Ö_.0<)<�Ô�,ZÖ 3¾&�( :hÖt�j".0/ 3 h�j
¼a, + ( Õ & @^Ö_/CÖP.
Õ � s�u .0/ 3 ,MÒ 3F� s�u :d.0/ 3 <
Õ�Ö�<�*hÖ�' & Ò>A�Ö�6>= C§D @^ÖT/CÖP.
Õ � s�u Ñ<; L Ò8<c.0/ Q ow× ± ¯ Q o{× ± *©Ò � Ö�6`.�Õ�Õ-.�=Ô=CÒEÖ�6 3 Ò8/^Ó .�£bÖ�6 3R( +¢ACÒEÖ O�( +

± ©



© ª « ± Q ¯"© ª « ± QNC�D @CÖto�Ø5o C ± jK' ( 686¹Ò8,9. & Ò8/^Ó�.0/ 3 + ( 'wÔ�<�Ò8/^Ó¯Ö�6EÖ�,ZÖ�/ & < &�( Ó�Ö & @CÖ{Õ³*bÕ ( ACÒ 3 Ö�2{ÖwÕ ( <�Ô�,f;�Ö & 2BAZ.06
'wÔ^Õ)AZ. & Ô^Õ�Ö & ÖwÕ-,t<�< (c& @�. &�& @CÖ ( A�ÖwÕ�.0686�<�=F< & Ö�, Ò8<`Âd. & £^Ö�6 3 Ö 3�CtD @^ÖMÒ8,9.�Ó�Ö_<)'�.06EÖ�<¢.�ÕBÖ
jN« ª ª j0 Q hc.Z/ 3
jN« ª ª jhg%g ± *@Ö{Õ�*bÒ � Ö�6IÕBÖ�<)*@Ö�' & Ò>A�Ö�6>=�+ ( Õ & @CÖ
/^Ö�.�Õ � s�u¦.Z/ 3 ,MÒ 3F� s�u§:d.0/ 3 <�.0/ 3 ' ( Õ�Õ�Ö�<�* ( / 3Ã&)(;¡ =F^xÔbÒ8< &
<-.0,t*�6¹Ò8/CÓ�. & ¢.Z/ 3 h`¼7, ÕBÖ�<�*hÖ�' & Ò>A�Ö�6>= C u)Ö�65. & Ò>A�Ö &)(�& @^Ö 3 Ò�?hÕ�.Z' & Ò ( /\6¹Ò8,MÒ & 1�s Ñs�u`v¯Ò8<[.068, ( < & .�+i.0' &)( Õ
( + & @^ÕBÖwÖ & Ò8,ZÖ�<I:hÖ &)& Ö{Õz<-.0,t*�6EÖ 3 . & Õ & @�.0/ & @^Ö��$Ñ '�@bÒ>*�< ( +��$Ñ<;EÉ � ± º[i*jlkX. & l C

D @^Ö�*bÕ�Ö 3 Ò8' & Ö 3Ô( * & Ò8'�.06I*hÖwÕ�+ ( Õ-,9.Z/�'�ÖQÒ8<t:d.0<BÖ 3 ÔN* ( / & @^Ö O .�A�ÖB+�Õ ( / & ÖwÕ�Õ ( Õt:©Ô 3 Ó�Ö & <)@ (PO / Ò8/
Ñ�ÒEÓ C o�o C D @^Ò8<e^tÔ�.Z6¹Ò & = .�*�*�6¹ÒEÖ�< ( /N6>= &�(�& @^Ö¾+¤º ± Æ .0/ 3 +¤º ± jV<�ÔN: � .Z*@Ö{Õ & Ô^ÕBÖ�<e:@Ö/Ò8/CÓ`Ö�,t*�6 ( =�Ö 3 :4=
.oÓ�Ò>A�Ö�/�£bÖ�6 3 * ( Ò8/ &�O Ò & @bÒ8/ & @^Ö<Ò8,9.�Ó�Ö C Ñ ( Õ & @CÖe' ( 686¹Ò8,9. &)( Õ ( * & Ò8'B<�.Z/ 3 Ò8/ & ÖwÕ)+�ÖwÕ ( ,rÖ & ÖwÕ�Ö�/ & Õ�.Z/�'�Ö
+ ( 6 3 ,MÒEÕ�Õ ( Õ�1 & @^Ö�<BÖ�<�ÔN: � .Z*hÖwÕ & Ô^ÕBÖ�<MÕ-.0/^Ó�Öc+�Õ ( , ©0T,
, &�( o�j�jT,t, CgD @^Ö�<�Ö�<�ÔN: � .Z*@Ö{Õ & Ô^ÕBÖ�<e.068< (
' ( Õ�ÕBÖ�<)* ( / 3e&)( .�6¹Ò8/CÖP.
Õ-Õ�.0/^Ó�Ö ( + Qhm &)(  Ænm ( + & @^Ö`+gÔ�686�.Z*hÖwÕ & Ô^ÕBÖ C s|/ & ÖwÕ),
< ( +�.�Õ�Ö�.N1 & @CÖ`+�Õ�.0' & Ò ( /�<
Õ�.Z/^Ó�ÖI+�Õ ( , j C h Ænm &�( o ± m"CD�( .�ÕBÕvÒ>A�Öw. & .Z/
. 3 U�ÔN< & Ö 3 Õ-,t<]Jo; Ò ^tÔ�.Z6¹Ò & =�+ ( Õ & @^ÖlÖ�/ & ÒEÕBÖz,ZÒEÕ�Õ ( Õ�1 ( /^Ö
/^ÖwÖ 3 < &)( '�.�Õ�Õ�= ( Ô & .
6 (PO +�Õ�Ö�^tÔ^Ö�/�'H=c<)6 ( *hÖ�ÖwÕBÕ ( Õ�.0/�.Z6>=F<�Ò8<z+ ( Õ'Ö�.0'�@;<�Ô^Õ)+i.0'�Ö C Ñ�ÒEÕ-< &z( Õ 3 ÖwÕz*hÖ�.Zb �¤&�(0�
AZ.0686EÖB=_.0/�.06>=F<�Ò8<[6EÖ�. 3 < &�( .¢<)6 ( *hÖ)ÖwÕ�Õ ( Õ ( +7.Z: ( Ô & o0«°�¯"o�jqp � ¼a,eº�,
, C�L /9.0< & Õ ( ,ZÖ & Õ)=\<�*hÖ�'wÒ>£�'�. & Ò ( /
Õ�Ö�65. & Ò8/^Ó &)( .0686 (�O Ö 3 ,
.Z*�*©Ò8/^Ó 3 Ò8< &�( Õ & Ò ( /oÒ8/ & @CÖ�£�/�.06AÒ8,9.�Ó�Ö�, Ô�< & <�ÔN*�* ( Õ &z& @bÒ8<z.0/�.06>=4<vÒ8< C J�* & Ò8'�.06
3 Ö�<�ÒEÓY/´Õ�Ö�<�Ò 3 Ô�.06�<)* (�& <�Ò>2wÖ�<�. & o01�N1�.0/ 3 ©t¼a,p+ ( Õ & @^Ö ( ? � . � Ò8<�' ( 686¹Ò8,9. &�( Õ�.Z/ 3ÃDz·XL .Z/�.0< & ÒEÓY,
. &
'�.0,ZÖwÕ�. ( :NUæÖ�' & Ò>A�Ö�.
Õ�Ö�<)@ (�O /�Ò8/´Ñ�ÒEÓ C o�o C

Q ��R7��R �sr*tuU<XMY%v!wxOVy<Z \ b�z0v�W�X{d|`~} \q����\ `�Y \
L & =4*bÒ8'�.Z6 ( :�<�ÖwÕ�A0. & Ò ( /X<)'�@^Ö�,ZÖ\<)@ (PO <`@ (PO s Ñs�u`vX.0'B^tÔ^ÒEÕ�Ö�< 3 . & .".0/ 3 Ó�Ò>A�Ö�<`.0/ÀÒ8/ 3 Ò8'�. & Ò ( / ( + & @^Ö
3 . & . & Õ�.Z/�<),MÒ8<)<vÒ ( /´Õ�Ö�^tÔ^ÒEÕ�Ö�,ZÖ�/ & < C É ( /N<vÒ 3 Ö{ÕB1$+ ( ÕVÖ � .0,t*�6EÖ�1�.9+gÔN686�£bÖ�6 3 1�/CÖP.
Õ � s�u�,ZÖ�.0<�Ô^Õ�Ö�,ZÖ�/ & . &
lM¥�hN10' ( ,t*d.�Õ-.Z:�6EÖ &�( -�/21¾Õ�3�4 ,rÖP.Z<vÔCÕ�Ö�,ZÖ�/ & <.Z*�*bÕ ( *bÕ�Ò5. & ÖI+ ( Õ*�@ (0&)( ,ZÖ & ÕvÒ8'-Õ�Ö 3 <)@bÒ>+ &Ñ3 Ö & ÖwÕ),MÒ �
/�. & Ò ( /�< ( + 3 Ò8< & .0/ & Ó�.065. � ÒEÖ�< CD @^Ö & Ö�6EÖ�<)' ( *hÖ�Ò8<³* ( Ò8/ & Ö 3 . &³& @^Ö & .�ÕBÓ�Ö & £bÖ�6 3 1N.0/ 3e& @^Ö�jF« ×�hI¨Ã©F« Æ ¼7,
:hÖ�.0,
<�*�6¹Ò &�& ÖwÕ�.0/ 3 .9j C ×0ht¼a,p6 ( /^Ó
*d.0<)<�£�6 & Ö{Õ�.�Õ�ÖK<BÖ�6EÖ�' & Ö 37CID @^Ö�' ( Õ�ÕBÖ�<�* ( / 3 Ò8/^Ó9+�ÕBÖ�^xÔ^Ö�/�'H= Õ�.0/^Ó�Ö
Ò8<¢o Q ©Zj`¨go�jNq Æ j0j\'�, p!� C³D @^ÖK.Z*@Ö{Õ & Ô^ÕBÖ�,9.Z<)b".0/ 3?& @CÖ¢*bÕ�Ò8<-, .�Õ�Ö¢/ (�& Ô�<BÖ 37C s¤+/^ÖwÖ 3 Ö 3 1�._'�@^Ö�'�b ( +
& @CÖK+ ( 'wÔ�<`.0/ 3�& .
Õ�Ó�Ö & Ò8/CÓe,9.�=c:hÖ�,9. 3 Ö�:4=�.0'B^tÔbÒEÕ�Ò8/^Ó".Z/ÀÒ8,
.�Ó�Ö�. &�Ä ; Ò .0/ 3 ' ( ,t*d.�Õ�Ò8/^Ó & @^ÖK+gÔ�686
Ò8/ & Ö�/N<vÒ & =¾*bÕ�Ò8,9.�Õ)= ( Ô & *bÔ &K&�( .0/uÔN*�6 ( . 3 Ö 3 £�/ 3 Ò8/CÓX'×@�.�Õ &BC"D @CÖcJ.; Ò Ò8<�< & ÖB*�*hÖ 3 +�Õ ( , � h Q ©[g &)(
h Q ©%g�/�, O Ò & @�Õ�Ö�<�*hÖ�' &³&)(tÄ ; Ò Ò8/ ± Æ < & ÖB*�< ( +�©[g4o�/�, C[D @^Ö�<�*hÖ�' & Õ�.06©ÕBÖ�< ( 6¹Ô & Ò ( /MÒ8<E.�*�*bÕ (�� Ò8,9. & Ö�6>=
o Æ h0j?'B,]p!��1�.0/ 3 h Ò8/ 3 ÖB*hÖ�/ 3 Ö�/ & <�*hÖ�' & Õ�.Z6Ñ'�@�.0/�/^Ö�68<¢.�ÕBÖt*bÕ (F3 Ô�'�Ö 3 '�Ö�/ & ÖwÕBÖ 3 . & o C jN1³o C ± 1[o C ©F1[o C ×N1
± C ©F1E.0/ 3  C ×Ã¼7, C Ë]= <)'�.0/�/^Ò8/^ÓV<�=F,
,ZÖ & ÕvÒ8'�.0686>=�.Z: ( Ô &"Ä ; Ò & @CÖ�/^ÖwÖ 3 + ( Õ
.T*�@�.0<BÖ�'�.06¹Ò>:bÕ-. & Ò ( /
Ò8<*Ö�6¹Ò8,MÒ8/�. & Ö 3 17.0/ 3 Ö�.0'�@�J.; Ò Ò8<�,ZÖ�.0<�Ô^ÕBÖ 3Ã&�O Ò8'�Ö &�( *@Ö{Õ),MÒ &�3 Ò & @^ÖwÕ�Ò8/^Ó;.0/ 3T&�( .0<)<�Ò8< & Ò8/¾A�Ö &)( Ò8/CÓ
' ( <),MÒ8'�Õ-.�=sÖBA�Ö�/ & < O @bÒ8'�@oÖ�<)'�.Z*hÖ ( / � : ( .�Õ 3 *^Õ ( '�Ö�<)<vÒ8/CÓ CED @^ÖPÒ8/ & ÖwÓ�Õ�. & Ò ( / & Ò8,ZÖ O Ö{ÒEÓY@ & Ò8/^Ó9. & Ö�.0'�@
J.; Ò Ò8< 3 Ö & Ö{Õ),MÒ8/^Ö 3 :4= & @CÖlÕBÖ�^xÔbÒEÕ�Ö 3 <�*hÖ�' & Õ-.06N6¹Ò8/^ÖI<)@�.Z*@ÖI+gÔ�/�' & Ò ( /;fö'B+ C Ë-Ö�/�/^Ö &)& ± j0j�j�r C�L Ô�/^Ò>+ ( Õ-,
O Ö{ÒEÓY@ & Ò8/^Ó�*bÕ (43 Ô�'�Ö�<I.������u�w<�*hÖ�' & Õ-.06©Õ�Ö�<�* ( /�<BÖ�+gÔN/�' & Ò ( /��F. Å .�Ô�<)<�Ò5.0/ O Ö/ÒEÓ�@ & Ò8/^Ó¢*bÕ (F3 Ô�'�Ö�<]<�*hÖ�' & Õ�.06
'�@�.0/�/CÖ�68< O Ò & @�. Å .�Ô�<)<�Ò5.0/ Õ�Ö�<�* ( /�<BÖ C

D @^Ö ( A�Ö{Õ)@^Ö�. 3 + ( Õ�, ( ACÒ8/^Ó & @^ÖÒ8/ & ÖwÕ)+�ÖwÕ ( ,ZÖ & ÖwÕ�Jo; Ò Ò8<�6EÖ�<)< & @�.Z/ & @^Ö�o�jw<a+ ( Õ�ÕBÖ�. 3 Ò8/^Ó & @^Ö³.�Õ�Õ-.�=F< C
D @CÖ-Ò8/ & ÖwÓ�Õ-. & Ò ( / & Ò8,rÖE. & Ö�.0'�@\J.; Ò < & ÖB*PÒ8< & =4*©Ò8'�.0686>=`.z+�Ö O @xÔ�/ 3 ÕBÖ 3 <BÖ�' ( / 3 <�.0/ 3¢& =4*©Ò8'�.0686>=�k Q j�jz<
&)( ,MÒ8/bÒ8,MÒ>2wÖ & @^Ö
/xÔ�,�:hÖwÕ ( +]' ( <),MÒ8'¯Õ�.�=X@bÒ & <`*hÖwÕ�+�Õ-.0,ZÖ C\D @^Ö & Ò8,ZÖ &�( .0'B^tÔbÒEÕ�Öt."+gÔN686 3 ÖwÖB* 3 . & .
'wÔN:hÖ<Ò8<�.Z: ( Ô & ©;@ ( Ô^Õ-< CcD @^Ö ( Ô & *bÔ & < ( + & @^Ö<Ò8/ 3 Ò>ACÒ 3 Ô�.06Ñ<; L <K' ( ,t* ( <�Ò8/^Ó & @^Ö Q È�¯ Q ÈÏ<�=F< & Ö�,
.�ÕBÖt, ÔN6 & Ò>*�6EÖ � Ö 3X( / &)(  ± ( Ô & *©Ô & 6¹Ò8/^Ö�<`< (?& @�. & hhg · *©Ò � Ö�68<�ºZ ± 6¹Ò8/^Ö�<c¯ ©9¼7<�ºP*©Ò � ¥_oBj C ©9<BÖ�' C�D @^Ö
Õ�. & Ö ( +Ñ©�¼a<I*hÖwÕz*©Ò � Ö�6eÒ8<w' ( /�<BÖ{Õ�AZ. & Ò>A�Ö¢.0/ 3 6EÖ�. 3 < &)( .t6 (�O * (�O ÖwÕ 3 Ò8<-<�Ò>*d. & Ò ( / C Ñ ( Õw:bÕ�ÒEÓY@ &I( :NUæÖ�' & <
O @^Ò8'×@ ÕBÖ�^xÔbÒEÕ�Ö8Ò8/ & ÖwÓ�Õ-. & Ò ( / & Ò8,ZÖ�<�k¦o�j_<�1�.t<�ÔN:d.
Õ�Õ�.�= ( + & @^ÖPÑ�; L '�.Z/c:hÖ8Õ�Ö�. 3c( Ô &�C

L + & ÖwÕ & @^Ö'Ò8/ & ÖwÕ)+�ÖwÕ ( ,rÖ & ÖwÕnÒ8<[, ( A�Ö 3_&)( .¢/^Ö O J.; ÒR& @^Ö�Ñ<; L <³.�ÕBÖ)Õ�Ö�<BÖ & .0/ 3t& @^Ö�/
' ( / & Ò8/tÔ ( Ô�<)6>=
Õ�Ö�. 3 ÖBA�ÖwÕ)=Wo�j"< O Ò & @ ( Ô & Õ�Ö�<BÖ &�& Ò8/^Ó &)( ,ZÖ�.0<�Ô^Õ�Ö & @CÖ_*�@ (�&�( 'wÔ^Õ�ÕBÖ�/ &�C s¤+].?' ( <),MÒ8'¯Õ-.�=¾@bÒ &�3 ÖB* ( <�Ò & <
Ò8/�<�ÔNG9'wÒEÖ�/ & '�@�.
Õ�Ó�Ö &)( <�. & Ô^Õ-. & Öc.¾*©Ò � Ö�6¹1 & @^Ö;<)6 ( *hÖ ( /�Ö{Ò & @^ÖwÕ_<�Ò 3 Ö ( + & @^Öc@bÒ & Ò8<t.�A�ÖwÕ�.�Ó�Ö 3�C s¤+�.
' ( <),MÒ8' Õ-.�= @bÒ & <-. & Ô^Õ-. & Ö�< & @CÖ;*©Ò � Ö�6¹1 & @^Ö;*�@ (�&)( '{ÔCÕ�Õ�Ö�/ & *bÕ�Ò ( Õ &)( <-. & ÔCÕ�. & Ò ( /÷Ò8<ZÕBÖ�' ( Õ 3 Ö 3 .0< & @^Ö

± h



<�ÒEÓY/�.06 C Ë-Ö�'�.�Ô�<BÖ & @^ÖsÖ�/ & ÒEÕ�Ö9:d.0/ 3 Ò8<¯Ò8/ & Ö{Ó�Õ�. & Ö 3�( / & @^Ö"*bÒ � Ö�6¹1 & @^Ö"+�Õ-.0,ZÖ & Ò8,ZÖ &�( £�686E.�*©Ò � Ö�6Ò8<
<)@ ( Õ & ÖwÕ & @�.0/ O Ò & @\.�'�.Z,ZÖwÕ�.�fö:�=K.Z*�*^Õ (P� Ò8,
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Ò C Ö C 1YÍ¦o�j'Ò8/ & @^Ò8<
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6EÖ�<)< & @�.0/t+ ( Õ]. 3 Ò8<)*@Ö{Õ)<�Ò>A�Ö�<�*hÖ�' & Õ ( ,ZÖ & ÖwÕ�1�.0/ 3t& @^Ö�6¹Ò>b�Ö�6¹Ò8@ (4(43_( +7.¢<�ÒEÓY/bÒ>£�'�.0/ &
' ( <),MÒ8'PÕ-.�=�@bÒ &`3 Ô^ÕvÒ8/CÓ;.9+�Õ�.0,rÖ ÕBÖ�. 3 .Z68< ( 6EÖ�<)< C¢D @^Öt'�.068'wÔ�65. & Ò ( / ( + & @^Ö\*�@ (0&)( 'wÔ^ÕBÕ�Ö�/ & <�Ò8,t*�6¹ÒEÖ�<�.
Â (4( Õ ( / & @^Ö ( / � : ( .�Õ 3 ,ZÖ�, ( Õ�=QÕ�Ö�^tÔ^ÒEÕ�Ö�,ZÖ�/ & < ( + & @^ÖMÒ8/�< & Õ�Ô�,ZÖ�/ & *bÕ ( '�Ö�<-< ( Õ C_Lw& ,MÒ8/bÒ8, Ô�,c1�Ò>+ Æ
OI( Õ 3 <�*hÖwÕ*©Ò � Ö�6F.�Õ�Ö-Õ�Ö�^tÔbÒEÕBÖ 3 + ( ÕIo� Æ�· *©Ò � Ö�68< &�( '�.068'wÔ�65. & ÖE.VÕvÔ�/N/bÒ8/^Ó¢.�A�Ö{Õ-.�Ó�Ö ( + & @^Ö]*�@ (�&�( 'wÔ^Õ�ÕBÖ�/ &
. & Ö�.0'�@cJ.; Ò < & ÖB*�f & @^Ö`'wÔ^ÕBÕ�Ö�/ & <-.0,t*�6EÖ�1 & @^Ö�*^Õ�ÖBACÒ ( Ô�<]<-.0,t*�6EÖ�1 & @^Ö`'{ÔCÕ�Õ�Ö�/ & <)6 ( *hÖ�1F.0/ 3e& @^Ö`< &�( Õ�Ö 3
.�A�ÖwÕ-.�Ó�Ö�r�1 & @^Ö�,ZÖ�, ( Õ�=<ÕBÖ�^xÔbÒEÕ�Ö 3 Ò8<¢o Å :4= & Ö C

D @^Ö�.�A�ÖwÕ�.
Ó�ÖE*�@ (�&�( 'wÔ^Õ�ÕBÖ�/ & + ( Õ�ÖBA�ÖwÕ)=K*bÒ � Ö�6^Ò8<�'�.068'wÔ�65. & Ö 3 . & Ö�.0'�@9J.; Ò < & ÖB*_:4= & @^Ö)Ò8/�< & Õ�Ô�,ZÖ�/ &
*bÕ ( '�Ö�<)< ( ÕÑ.0/ 3�& @^Ö�/ & Õ�.Z/�<�+�Ö{ÕBÕ�Ö 3�&�(`& @^ÖI<)*�.0'�Ö�'�Õ-.Z+ & ' ( ,_*©Ô & ÖwÕ�º�,ZÖ�, ( Õ�=�<�=F< & Ö�,
< CD @CÖ 3 . & .�< &)( Õ-.�Ó�Ö
Õ�. & ÖnÒ8<�hhg · *©Ò � Ö�68<�º Q j�j]<�¯ ± Ñ<; L <�¯ ± :4= & ÖE¥Ô0�jwÈ`:4= & Ö�<�p!� C �,Ò & @�/ (�3 . & .I' ( ,t*bÕ�Ö�<)<�Ò ( /¢.0/ 3 º ( Õ
3 . & .rÖ �F& Ö�/�<�Ò ( /"+ ( Õ)ÖwÕBÕ ( ÕlÖ�/�' (F3 Ò8/CÓ�1 ( A�ÖwÕ & @^Ö�' ( Ô^Õ-<BÖ ( +Ñ. 3 .�=�1 & @bÒ8<lÕ�Ö�^tÔbÒEÕBÖ�<z.0/ ( / � : ( .�Õ 3 < &)( Õ-.�Ó�Ö
( + ± × Å :4= & Ö�<³.0/ 3 ÕBÖ�^tÔbÒEÕ�Ö�<[. & Õ-.0/�<),MÒ8<)<�Ò ( / & Ò8,ZÖ ( +�h CïÆ @^Õ-<B1�.0<)<vÔN,MÒ8/^ÓK.�Õ�. & Ö ( +o�j · :©Ò & <�<�p!� CÑD @^Ö
s Ñs�u`v 3 . & ._< &�( Õ�.�Ó�Ö*Õ�Ö�^tÔbÒEÕBÖ�,ZÖ�/ & Ò8<z.�+i.0' &�( Õ ( + ± C ©�65.�Õ�Ó�Ö{Õ & @�.0/?*^Õ�ÖBACÒ ( Ô�<)6>= 3 Ò8<)'wÔ�<)<�Ö 3 f|v &�( '�bF,9.0/
Ö & .Z6 C ow×�×hg�r�� & @bÒ8<Ò8< 3 Ô^Ö &�(�& @^Ö�65.�Õ�Ó�Ö{Õ³/tÔN,�:hÖwÕ ( +7*bÒ � Ö�68<E.0/ 3 <)@ ( Õ & ÖwÕ-Ö � * ( <�Ô^Õ�Ö & Ò8,ZÖ ( + & @^Ö`s Ñs�u`v
<�=F< & Ö�,Ï.0<z' ( ,t*d.�ÕBÖ 3?&)(t& @^ÖKs´vFs · =�.
Õ 3 < & Ò8'�b C

s|/ & @^Ö
,ZÒ 3F� s�u '�.Z<�Ö�1 & @^ÖMÒ8/ & ÖwÓ�Õ-. & Ò ( / & Ò8,rÖ_*hÖwÕ�Jo; Ò < & ÖB*�Ò8<¢.Z: ( Ô & o�j�j"< C_D @CÖ 3 . & .sÕ�. & ÖZÒ8<
/ (PO�Æ�C ± · *©Ò � Ö�68<�ºFo�j�jt<?¯ ± Ñ<; L ¯ ± :4= & Ö�<�¥Ïo�h Q È`:4= & Ö�<�<�p!�×1�.9<)6 (PO ÖwÕ ( A�ÖwÕ�.0686AÕ�. & Ö & @�.0/ & @^Ö
/^Ö�.�Õ � s�u C�L /�ÖBA�Ö�/;6 (PO ÖwÕlÕ-. & Ö�Ò8<w* ( <)<vÒ>:�6EÖPÒ>+�+�Õ�.Z,ZÖ�<�.�ÕBÖK' ( . 3�3 Ö 3 . & Ö�.0'�@XJo; Ò < & ÖB*a1 &�( ,MÒ8/bÒ8,ZÒ>2{Ö
& @CÖ ( A�ÖwÕ-@^Ö�. 3 .0<)< ( '{Ò5. & Ö 3"O Ò & @;,MÒEÕBÕ ( Õw, ( A�Ö�,rÖ�/ &�C

¸�A�Ö{Õ�=ÀÒ8/ & ÖwÕ)+�ÖwÕ ( Ó�Õ�.0,n,rÖP.Z<vÔCÕ�Ö 3¾O Ò & @�."+ ( Ô^Õ � * ( Õ &�· Ò8'�@^Ö�68< ( /ÀÒ8/ & ÖwÕ)+�ÖwÕ ( ,ZÖ & ÖwÕ*Ò8<�. 3 Ò�?hÖwÕ�Ö�/ & Ò5.Z6
,ZÖ�.0<�Ô^ÕBÖ�,rÖ�/ & :hÖ &|O ÖwÖ�/\<�*hÖ�' & Õ-. ( +�< ( Ô^Õ-'�Ö�<Ñ. && @CÖI*^ÕvÒ8,9.�Õ�=�Ò8/N*©Ô & .0/ 3�& @^ÖI<)*@Ö�' & Õ�. ( + & @CÖw'�.06¹Ò>:^Õ�. &�( Õ
. &c& @CÖV<BÖ�' ( / 3 .�Õ)=kÒ8/N*©Ô &�CÌL < & Õ ( / ( ,MÒ8'�.06 ( :�<BÖ{Õ�AZ. & Ò ( /N<;.�ÕBÖ�.06 O .�=F<?,9. 3 Ö O Ò & @�Õ�Ö�<�*hÖ�' &c&)(Ô& @^Ö
'�.06¹Ò>:bÕ-. &)( Õ O @bÒ8'�@�.Z' & <z.0<�. & Õ�.0/�<�+�ÖwÕz< & .0/ 3 .�Õ 3 :hÖ &|O ÖwÖ�/;,rÖP.Z<vÔCÕ�Ö�,ZÖ�/ & < ( +.0< & Õ ( / ( ,MÒ8'�.06�< & .0/ 3 .�Õ 3
< & .�Õ)< C"D @^Ò8<�Ò8/ & Õ�Ò8/�<�Ò8'
.0<�*hÖ�' &¢( +ws Ñs�u�v;Ò8<�Ò8/YA0.Z6¹Ô�.Z:�6EÖ &)(�& @CÖ9,MÒ & ÒEÓY. & Ò ( / ( +I<�=F< & Ö�,
. & Ò8'\*bÕ ( :�6EÖ�,t<
<)@ ( Ô�6 3 Ñ<; L <B1 ( * & Ò8'�.Z6a' ( ,t* ( /^Ö�/ & <B1 ( Õ)Ö�/�'B6 ( <�Ô^Õ�Ö & Ö�,t*hÖwÕ�. & Ô^ÕBÖY1�<�Ô�?hÖ{Õ�'�@�.0/CÓ�Ö�<'Ò8/c'×@�.�Õ�.0' & Ö{Õ�Ò8< & Ò8'B<
3 Ô^Ö &)( 6 ( /^Ó & ÖwÕ),ÏÖ � * ( <�Ô^Õ�Ö &)(t& @^Ö�<)*�.0'�Ö�Ö�/�AtÒEÕ ( /�,rÖ�/ &�C
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Ñ ( Ô^ÕvÒEÖwÕ & Õ-.0/�<�+ ( Õ-,Ï<�*hÖ�' & Õ ( ,ZÖ & ÖwÕ-<�@�.�A�ÖK' ( ,ZÖ &)(e3N( ,ZÒ8/�. & Ö�65.Z: ( Õ�. &�( Õ)=cs�u <�*hÖ�' & Õ ( ,ZÖ & Õ�=�1©Õ�Ö�, (0& Ö
<BÖ�/�<�Ò8/^Ó�1Z.0/ 3 Ò8/�<�*d.0'�Ö O @^ÖwÕBÖ³:^Õ ( . 3 :d.0/ 3 1�@bÒEÓY@ � Õ�Ö�< ( 6¹Ô & Ò ( /71�*bÕBÖ�'{Ò8<�Ò ( /*Õ�. 3 Ò ( ,ZÖ & Õ�=*Ò8<�/^Ö�'�Ö�<)<-.�Õ�= C�D @^Ö
s Ñ D v�Ò8< & @CÖ�6 ( Ó�Ò8'�.06©ÖBA ( 6¹Ô & Ò ( / ( + & @^Ö8Ñ D v$1�.0/ 3 Ò8<-Õ�.�*©Ò 3 6>=
:hÖ{Ò8/^Ó_. 3N( * & Ö 3 + ( ÕE<-. & Ö�686¹Ò & Ö�.0< & Õ ( / ( ,K=
.0/ 3 ÕBÖ�, (�& ÖK<BÖ�/N<vÒ8/CÓ CzD @^Ö & Ö�'�@�/ ( 6 ( Ó�= ÕBÖ�. 3 Ò8/^Ö�<)< ( +[s Ñs�u`vc'�.0/�:@Ö_.0<)<BÖ�<-<BÖ 3 +�Õ ( , & @CÖ\<�*d.0'�ÖBÂ©ÒEÓY@ &
@^ÖwÕvÒ & .�Ó�Ö�.0/ 3 *hÖwÕ�+ ( Õ-,9.Z/�'�Ö ( +IÑ D v"<)=4< & Ö�,
< ( /c*bÕBÖ�AtÒ ( Ô�<z,ZÒ8<-<�Ò ( /N<�fgÖ C Ó C 1�=�.0/^Ö�6AÖ & .06 C o{×�× ± ��Ë-ÖwÖwÕ
o{×�× ± ��;XÖ{Õ)<�b4=To{×�×�©YrE.0/ 3c& @^Ö 3 ÖBA�Ö�6 ( *�,ZÖ�/ & .0/ 3;3 Ö�, ( /�< & Õ�. & Ò ( / ( +Ñs Ñ D v?<�=F< & Ö�,
<w:4=?,ZÖ�,�:hÖwÕ-< ( +
& @CÖ_s Ñs�u`v & Ö�.0, f¹Ë-Ö�/�/CÖ &�& Ö & .06 C o{×�×0N1�o{×�× Æ 1�o{×�×Y©0.F1�ow×�×Y©�:u�aÉE.�Õ & ÖwÕVÖ & .06 C o{×�× Æ ��ËÖ�/N/^Ö &)& ow×�×hgq�
�5Ô^Õ & 2�Ö & .06 C ow×�×�×�r C

D @^Ö\'�.Z*d.�:©Ò86¹Ò & = ( + & @^ÖrÑ D v?+ ( Õ�<BÖ{ÕBÖ�/ 3 Ò>*©Ò &�( Ô�< 3 Ò8<)' ( A�ÖwÕvÒEÖ�<)Ò8<�:@Ö�< & Ò8686¹Ô�< & Õ�. & Ö 3 :�= & @^ÖrÑ D v�Ò8/ �
< & Õ�Ô�,ZÖ�/ & < 3 ÖBA�Ö�6 ( *hÖ 3 + ( ÕI*�65.0/CÖ & .�Õ)=".Z< & Õ ( / ( ,�= C vtÔ�'B'�Ö�<)<�+gÔ�686>= 3 Ö�, ( /�< & Õ�. & Ö 3"( /;¸[.�Õ & @ �¤( :�<BÖwÕ)ACÒ8/CÓ
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O ÖwÕBÖ & @CÖ"£^Õ-< &�( + & @CÖ?6 ( /^Ó �|3 Ô^Õ-. & Ò ( /71' ( / & Ò8/tÔ ( ÔN<-6>= ( *hÖwÕ�. & Ò8/^Ó¾<�*d.0'�Ö Ñ D vV<�=F< & Ö�,
<"f>=�.0/^Ö�6Ö & .06
o{×�h�×N1�o{×hg�jN1�o{×hg4o01�o{×hg ± .�r C vtÔF:�<BÖ�^xÔ^Ö�/ & ,MÒ8<)<vÒ ( /�< &�(_· .�Õ)<�f · .�Õ�Ò8/^ÖwÕ&×F1�=�.0/^Ö�6hÖ & .06 C o{×hg ± :$'�r�1N.Z/ 3
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=�.Z/^Ö�6�Ö & .06 C ow× Q hN1[o{× Q ×��ÑÉ ( Ô^Õ & Ò8/KÖ & .06 C o{× QZÆ �ÑÉ ( Ô�< & Ö�/bÒ8<B1³ow× Q ×�r'ÕBÖ 3 Ö�£�/^Ö 3�( ÔCÕ�Ô�/ 3 Ö{Õ)< & .0/ 3 Ò8/^Ó
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' ( A�ÖwÕ)= ( + D Ò & .0/ ¿ <�'�@^Ö�,MÒ8'�.0686>=?' ( ,t*�6EÖ � . & , ( <)*�@^ÖwÕ�Ö O .0< &�(�& .0686>=oÔ�/^Ö � *hÖ�' & Ö 3 .0/ 3 , (�& Ò>A0. & Ö 3�& @^Ö
É ( ,t* ( <�Ò & Ö�s|/N+�Õ-.�Õ�Ö 3 vY*hÖ�' & Õ ( ,rÖ & ÖwÕ`f|ÉEs�u`v�r�.0/�Ò8,9.�Ó�Ò8/^Ó¯Ñ D v ( /?É L vNvFs ¡ szfi65.�Ô�/N'×@CÖ 3 Ò8/Xo{×�×hg0r &)(
'�@�.�Õ-.0' & ÖwÕvÒ>2wÖ & @^Ö\<�Ô^Õ�+i.0'�Ö_.0/ 3 . & , ( <�*�@^ÖwÕBÖ ( + D Ò & .0/Wf · .�=F, ( /´Ö & .06 C o{×�×����È8ÔN/ 3 Ö¯Ö & .06 C o{×�×0h�r C
D @CÖ D @^ÖwÕ-,
.067¸[,MÒ8<)<�Ò ( /�vY*hÖ�' & Õ ( ,rÖ & ÖwÕ�f D ¸Ev�º · r ( / & @CÖ · .�Õ)< Å 6 ( :d.Z6�vtÔ^Õ�A�ÖB= ( Õ�f�o{×�× Q r[@�.0<I*bÕ (0�
ACÒ 3 Ö 3 Ö � '�Ö�686EÖ�/ & <�Ô^Õ�+i.0'�Öt,9.Z*�< & @^Õ ( Ô^ÓY@ ( Ô &�& @CÖ
,MÒ8<)<�Ò ( /Ã6¹Ò>+�Ö & Ò8,ZÖcf|ÉE@CÕvÒ8< & Ö�/�<BÖ�/KÖ & .06 C o{×�× ± r C J�/
Ö�.0'�@ ( + & @^Ö\*�65.0/^Ö & .
Õ)=�,MÒ8<)<�Ò ( /�< & @^ÖMÑ D v�<�=F< & Ö�,
<`' ( / & Ò8/xÔ^Ö 3¾&�(?( *@Ö{Õ-. & Ö Ô�/ & Ò86�<)@tÔ &-3F(PO /T. &�& @^Ö
Ö�/ 3c( +,ZÒ8<-<�Ò ( /N< C

D @^Ö*Ñ D vt@�.0<[:hÖwÖ�/e.¢b�ÖB= & Ö�'�@�/bÒ8^tÔCÖ�+ ( Õ³,ZÖ�.0<�Ô^Õ�Ö�,ZÖ�/ & < ( + & @^Ö�' ( <),MÒ8'z,MÒ8'�Õ (PO .�A�Öw:d.0'�btÓ�Õ ( Ô�/ 3
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/�, C s DwD @�.0<
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Õ & Ò8/CÓ�*bÕ�Ö�6¹Ò8,MÒ �
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< & Õ�Ô�' & Ô^Õ-.06 �¤( * & Ò8'�.Z6a.0/�.06>=4<vÒ8<w'�.0/;:@Ö¯Ò8/bÒ & Ò5. & Ö 3 + ( Õ ( /^Ö ( Õ�, ( Õ�Ö�'�.0/ 3 Ò 3 . & ÖK,9. & ÖwÕvÒ5.068<lÒ8/;<�ÔN*�* ( Õ &�( +
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